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Abstract: This environmental impact statement discusses the effects associated with four
alternatives, including the No Action Alternative, the Proposed Action with Cable Logging, the
Proposed Action without Cable Logging, and the Minimal Treatment Alternative. No alternative
is preferred, and the final decision could contain a melding of two or more alternatives. All three
action alternatives would require two Forest Plan amendments: one to allow treatments within
Mexican spotted ow! habitat to be more in line with the revised Mexican Spotted Owl Recovery
Plan (USFWS 2012) and one to allow mechanical treatment on slopes above 40 percent (see
Chapter 2 and Appendix A).

In order to have standing to object to the draft decision, reviewers must provide the Forest
Service with their comments during the review period of the draft environmental impact
statement or other designated comment period (e.g. scoping). This will enable the Forest Service
to analyze and respond to the comments at one time and to use information acquired in the
preparation of the final environmental impact statement, thus avoiding undue delay in the
decision making process. Reviewers have an obligation to structure their participation in the
National Environmental Policy Act process so that it is meaningful and alerts the agency to the
reviewers’ position and contentions. Environmental objections that could have been raised at the
draft stage may be waived if not raised until after completion of the final environmental impact
statement. In addition, 36 CFR 218.8(c) states “issues raised in objections must be based on
previously submitted specific written comments regarding the proposed project or activity and
attributed to the objector...”. Comments on the draft environmental impact statement should be
specific and should address the adequacy of the statement and the merits of the alternatives
discussed (40 CFR 1503.3).

Send Comments to: Erin Phelps
5075 N. Hwy 89, Flagstaff, AZ 86004
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Summary

During the November 2012 elections, residents of Flagstaff, AZ approved a $10 million bond to
support fuels reduction work within key watersheds primarily located on the Coconino National
Forest and also within City lands, private parcels and State of Arizona lands. Identified on the
ballot as the “Forest Health and Water Supply Protection Project,” the planning effort on the
National Forest segment is now known as the “Flagstaff Watershed Protection Project (FWPP).”
This is one of only a handful of examples in the country where fuels reduction work on the
National Forests is being funded by a municipality, and the only known instance where such an
effort is funded from municipal bonds.

There have been notable successes with forest thinning efforts, both within and adjacent to the
City in the past decade, where emerging wildfires entered treated areas and were able to be
effectively and safely suppressed with minimal damage. However the experience of the Schultz
Fire in 2010 demonstrated the potential for severe downstream impacts even when residential
areas are spared from the fire itself. Following the Schultz Fire, severe and repeated flooding
occurred in unincorporated neighborhoods just outside Flagstaff city limits, causing tens of
millions of dollars of damage to infrastructure and private property.

Predictions of post-fire flooding suggest that a wildfire in the Dry Lake Hills could cause
widespread flooding in such areas as downtown Flagstaff and that post-fire erosion could impact
the City of Flagstaff’s ability to utilize Upper Lake Mary as a domestic water supply.

The FWPP analysis area includes approximately 10,544 acres (roughly 7,569 acres in the Dry
Lake Hills portion and 2,975 on Mormon Mountain) and includes portions of the Coconino
National Forest that have either not been analyzed or not been treated previously due to
prohibitive costs associated with very steep terrain, low value material, and other challenging
issues such as potential impacts to wildlife and visual concerns.

The primary purpose of FWPP is to reduce the potential for a high severity wildfire and
subsequent flooding in two key watersheds near Flagstaff, Arizona: the Dry Lake Hills portion of
the Rio de Flag Watershed (DLH) and the Mormon Mountain portion of the Walnut Creek-Upper
Lake Mary Watershed (MM) (see Chapter 1 for more information). More specifically, there is a
need to reduce the potential for crown fires, high intensity surface fires, and to reduce the
likelihood of human-caused ignitions. Subsequently, FWPP is a fire risk reduction project with
components of restoration; Chapter 2 contains more information on the differences and
similarities between the two. Risk in the context of this analysis refers to the potential occurrence
of a high severity fire; fire hazard may also be used per Hardy et al.’s definition: “Fire hazard
expresses the potential fire behavior for a fuel type, regardless of the fuel type’s weather-
influenced fuel moisture content” (2005).

The Forest Service published a proposed action in April 2013 to engage the public and solicit
feedback. During the scoping process, the public raised concerns about certain aspects of the
proposed action, including the use of cable logging, potential impacts to the threatened Mexican
spotted owl and its habitat, and the removal of large and old trees (see Public Involvement section
in Chapter 1 for more details).

These concerns led the agency to refine the proposed action and develop two additional
alternatives including one that would avoid the use of cable logging, and another that would treat
the “minimal” amount necessary to still meet the purpose and need.

The EIS analyzed a variety of harvesting and fuel reduction methods to meet that purpose,
including the use of traditional ground-based equipment, hand thinning, and also methods
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atypical for the region, including cable and helicopter logging, in order to treat steep, inaccessible
terrain. Alternatives 2 and 3 are similar in that the treatment objectives and acreages are roughly
the same; the differences between the two alternatives lie in the implementation methods.
Alternative 2 would utilize cable logging to remove timber, while Alternative 3 would instead use
a combination of specialized steep-slope machinery and helicopters. Alternative 4 would treat
less acreage and use a “minimal treatment” approach, where the steepest slopes would largely
remain untreated and efforts would be focused on the lower and upper portions of the hills, where
traditional ground-based equipment could be utilized, along with hand felling in the rougher
terrain. Chapter 2 contains more information about the alternatives and their associated design
features.

Major conclusions include:

Alternatives 2 and 3 would have the greatest reduction in active crown fire potential: from
approximately 57 percent of the project area under the No Action Alternative to 7 percent under
Alternatives 2 and 3, compared to approximately 28 percent under Alternative 4. Alternatives 2
and 3 would also result in the greatest reduction in post-fire predicted peak discharge associated
with a 100-year storm event (1 percent recurrence interval): 60 percent reduction for Alternatives
2 and 3 versus 30 percent reduction for Alternative 4 as compared to the No Action Alternative.
All three action alternatives include a Forest Plan amendment to allow mechanized equipment for
thinning on slopes greater than 40 percent (see Forest Plan Amendments in Chapter 2 and
Appendix A for more information).

Due to the cable logging corridors and the safety requirements of both cable logging and
helicopter logging, Alternatives 2 and 3 would remove the greatest number of snags, resulting in
greater impacts to Mexican spotted owl (MSO) critical habitat. All three action alternatives would
include a Forest Plan amendment related to treatments in MSO habitat which include thinning
and prescribed burning in the Schultz Creek nest core, prescribed burning only in the other nest
cores, mechanized thinning up to 18 inches dbh in PACs, and a project-specific monitoring
proposal. Per the amendment, treatments with MSO protected activity centers (PACs) would also
be allowed for up to two breeding seasons, which would result in impacts to MSO. A Monitoring
Plan for MSO has been developed in coordination with the US Fish and Wildlife Service to
monitor effects to MSO and their habitat components (see Chapter 2 and Appendix B for more
information). Project activities are not anticipated to change trends for any Management Indicator
Species (MIS), or Forest Service Sensitive Species. The Wildlife section of Chapter 3 contains
more detailed analysis of the impacts on wildlife.

Under all three action alternatives, old growth and large trees in both ponderosa pine and mixed
conifer vegetation types would be retained per the design features listed in Chapter 2. At a project
level, there is little difference between action alternatives in the number of trees greater than 18
inches dbh post-treatment, with trees greater than 24 inches dbh likely to be removed only under
Alternative 2 for cable logging corridors. On Mormon Mountain, there is no difference shown in
modeling as the wet mixed conifer band that is deferred in Alternative 4 would still receive only
light treatment in the other two action alternatives (creating regeneration pockets within aspen
stands, piling and burning of dead and down material). In the Dry Lake Hills, there is a slight
difference in the ponderosa pine treatments, where an average of four trees per acre greater than
18 inches dbh would be cut in Alternatives 2 and 3, and an average of three trees per acres greater
than 18 inches dbh would be cut under Alternative 4. Trees greater than 24 inches dbh would not
be targeted for removal under any alternative, and in fact, the only place that the modeling shows
them being removed is in the cable corridors under Alternative 2. The Forest Structure and Health
section contains numerous tables and discussion on post-treatment conditions for all the
alternatives, and also models those conditions out 20 and 40 years after treatment. The Wildlife
section of Chapter 3 contains more information about removal of larger trees and snags within
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MSO habitats under the action alternatives. Chapter 2 contains a Comparison of Alternatives
table that summarizes some of the key differences between the alternatives.

Based upon the effects of the alternatives, the responsible official will decide the best method for
treating within the project area, which could involve a blending of alternatives. This “blending”
could mean that a portion of two or more alternatives are chosen to essentially create a new
alternative, as long as that decision includes actions that are identified and the potential effects are
disclosed through the analysis of at least one of the alternatives. The range of alternatives
included in the EIS seeks to cover every feasible treatment option so that the responsible official
can compare effects of each before deciding. This way, the decision could include components of
each alternative; for example, cable logging in certain portions of the project area, helicopter
logging in more sensitive habit, and no treatment in others.

This FEIS includes a number of changes based on comments and meetings held during the
comment period on the DEIS. The main changes between the draft and final EISs include:

o Inclusion of a Socio-Economics section to address public comments related to project
impacts on local economies and communities.

e Change in location of the temporary road proposed south of Mount Elden and north of
the private property boundary.

e More detailed information in the Scenery section about cable logging examples both in
the southwest and in other areas with similar ecosystems, such as eastern Montana.

e Development of a separate document (the Implementation Plan) to discuss the
implementation process, including timber sale/stewardship preparation activities, Forest
Service oversight of contractors, sequencing of treatments and timeframes, and
coordination with recreation and special use permit activities.

More information about the changes between the draft and final EIS are discussed in Chapter 1.
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Chapter 1 — Purpose and Need

Chapter 1. Purpose of and Need for Action

Document Structure

The Forest Service has prepared this Environmental Impact Statement in compliance with the National
Environmental Policy Act (NEPA) and other relevant Federal and State laws and regulations. This
Environmental Impact Statement discloses the direct, indirect, and cumulative environmental impacts that
would result from the proposed action and alternatives. The document is organized into four chapters:

e Chapter 1. Purpose and Need for Action: The chapter includes information on the history of the
project proposal, the purpose of and need for the project, and the agency’s proposal for achieving
that purpose and need. This section also details how the Forest Service informed the public of the
proposal and how the public responded.

e Chapter 2. Alternatives, including the Proposed Action: This chapter provides a more detailed
description of the agency’s proposed action as well as alternative methods for achieving the stated
purpose. These alternatives were developed based on significant issues raised by the public and
other agencies. This discussion also includes all associated design features. Finally, this section
provides a summary table of the environmental consequences associated with each alternative.

o Chapter 3. Affected Environment and Environmental Consequences: This chapter describes the
environmental effects of implementing the proposed action and other alternatives. This analysis is
organized by resource area.

e Chapter 4. Consultation and Coordination: This chapter provides a list of preparers and agencies
consulted during the development of the environmental impact statement.

e Chapter 5: References: List of references used in the analyses, organized by resource area.

e Appendices: The appendices (A-C) provide more detailed information to support the analyses
presented in the environmental impact statement such as the record index, public comments and
responses, etc.

e Index: The index provides page numbers by document topic.

Additional documentation, including more detailed analyses of project-area resources, may be found in
the project planning record located at the Flagstaff District Office on the Coconino National Forest.

Background

The City of Flagstaff has seen first-hand the devastating impacts of fire and post-fire flooding following
the 2010 Schultz Fire on the east side of the San Francisco Peaks. The cost of fire suppression was
approximately $10 million; however, the actual cost of the fire is many times greater than that figure.
Many of those additional costs have been associated with severe, repeated flooding following the fire,
with flows originating on the National Forest and traveling into semi-rural residential areas just outside
the city limits. Almost four years after the actual wildfire, the Forest Service and Coconino County
continue to work on mitigating the threat of flooding in those areas.

The Forest Service and the City of Flagstaff (also referred to throughout this document as “the City”) are
working together to reduce similar threats on National Forest System lands in the Dry Lake Hills area
(Rio de Flag 6" HUC Watershed) north of Flagstaff (DLH) and on Mormon Mountain (Walnut Creek-
Upper Lake Mary 6™ HUC Watershed) south of town (MM), which is in a critical municipal watershed
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(Figure 1). Projections show that there could be severe flooding in parts of Flagstaff if a fire producing
impacts to vegetation and soils similar to that which occurred form the Schultz fire were to occur on the
slopes of the DLH, and that post-fire erosion following a similar fire in the Mormon Mountain area could
impact the City’s ability to utilize the Lake Mary Reservoir as a potable water supply, as this reservoir
provides roughly 50 percent of the City’s drinking water. During the November 2012 elections, residents
of Flagstaff passed a $10 million bond with approximately 74 percent approval to support forest
treatments within these two watersheds on the Coconino National Forest and also on State of Arizona
lands. ldentified on the ballot as the “Forest Health and Water Supply Protection Project,” the planning
effort on the National Forest segment is now known as the “Flagstaff Watershed Protection Project
(FWPP).” Similar treatments may occur on approximately 3,000 acres of State of Arizona lands or on
private lands, including an approximately 140-acre parcel in the middle of the Dry Lake Hills owned by
the Navajo Nation, as part of the overarching project funded through the City bond; however these
activities are not included in this FWPP EIS planning effort as it pertains strictly to those actions
proposed on the National Forest. The implementation of watershed protection treatments on the National
Forest System lands does not depend on the implementation of treatments on adjacent lands under other
ownership. Treatments on adjacent lands will be included in the cumulative effects analysis portion of
the FWPP EIS.

Project Milestones

On January 28, 2013, the City of Flagstaff was designated as a cooperating agency through the signing of
a Memorandum of Understanding (MOU), which outlines the responsibilities of both the Forest Service
and the City. This status allows a City representative to be a part of the Interdisciplinary Team (IDT) and
also contribute technical expertise and information for the environmental assessment process.

In February, 2013 Forest leadership decided to change the level of analysis from an Environmental
Assessment to an Environmental Impact Statement due to concerns identified by the IDT about potential
impacts to the Mexican spotted owl and other forest resources. In March 2013, the USDA issued the final
rule for project-level pre-decisional administration review process known as 36 CFR Part 218; FWPP is a
project implementing the 1987 Coconino National Forest Plan, is not authorized under the Healthy Forest
Restoration Act, and falls under this 36 CFR Part 218 regulation and therefore is subject to the new
predecisional objection procedures.
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Figure 1: General Vicinity Map®
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! Ownership of a few parcels ofArizona State Lands has changed to the City of Flagstaff since this map
was created. This does not affect the National Forest or management thereof.
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Figure 1 shows the project area locations relative to the watersheds in which they are located. The yellow
and orange areas depict the areas being analyzed in this DEIS for treatment. Chapter 2 contains
information about which areas would actually be treated under each alternative.

The FWPP project area is of high scenic, cultural, wildlife, and recreational value. Public use of the
project area is very heavy, with many heavily-used trails (for both motorized and non-motorized use),
camping areas, and rock climbing areas. The area also has religious significance to several Native
American tribes in the region.

Overlap between the Four Forests Restoration Initiative (4FRI) DEIS analysis area and the FWPP area is
present; those areas that were analyzed by the 4FRI DEIS were included in this planning effort to address
additional treatment options (such as treatments on steep slopes) and will not be carried forward into the
4FRI FEIS or Record of Decision. The Mount Elden/Dry Lake Hills (MEDL) Recreation Planning Project
is also underway, and overlaps a majority of the project area within the Dry Lake Hills. While the
purposes for the two projects differ, consistency between the proposed actions will be maintained as each
moves through the analysis process to ensure there are no conflicts between proposals.

Currently about 1,872 acres within the general project boundary are already covered under previous
NEPA decisions: Jack Smith/Schultz (2009) and Eastside (2007) Fuels Reduction and Forest Health
Restoration Projects. The treatable areas covered under those decisions are either currently being
implemented or will be implemented in the near future while the FWPP EIS planning process occurs on
the rest of the project area. For example, the Orion Task Order (from the Jack Smith/Schultz Decision,
2009) is within the project boundary in the DLH area and is anticipated to be treated through the 4FRI
contractor in 2014. Some areas within the Jack Smith/Schultz project area were either determined to be
untreatable by ground-based equipment or were designated as No Treatment during that planning effort
due to steep slopes and accessibility issues; those areas are being reanalyzed in the FWPP EIS.

Location

The analysis area contains two distinct areas: the DLH portion, which is north of Flagstaff, AZ, and the
MM portion, which is south of Flagstaff (Figure 1). The DLH area is roughly bound by the City of
Flagstaff to the south, Kachina Peaks Wilderness to the north, the watershed boundary to the east, and a
closed forest road (FR 06275) to the west. The MM portion is located west of Forest Highway 3 (Lake
Mary Road) and northwest of Mormon Lake and Mormon Lake Village, on the upper slopes of Mormon
Mountain, and is generally bound by FR 132D to the north and FR 648 to the south.

Purpose and Need for Action

The primary purpose of the Flagstaff Watershed Protection Project (FWPP) is to reduce the potential of
high severity wildfire and subsequent flooding in two key watersheds around Flagstaff, Arizona: in the
Dry Lake Hills portion of the Rio de Flag Watershed, and the Mormon Mountain portion of the Walnut
Creek-Upper Lake Mary Watershed (see Figure 1).

There is a need to reduce the potential of fire and post-fire flooding that would likely damage the drinking
water infrastructure south of town and which could also cause extensive damage to residential and
commercial areas should a high-intensity wildfire occur in mountainous areas that make-up the Upper
Lake Mary and Rio de Flag watersheds.

More specifically, there is a need to reduce the potential for crown fire and high intensity surface fire, to
reduce the likelihood of human-caused ignitions, and to increase the ability of fire suppression crews to
control a wildfire occurring within the project area. In order to accomplish this, there is a need to amend
the Forest Plan to allow mechanical treatment on slopes greater than 40 percent and a need to amend the
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Forest Plan to better align treatments within the FWPP Mexican spotted owl habitats with the 2012
Recovery Plan.

The following sections on fire hazard, forest structure and health, and soil and water resources further
detail the existing conditions, desired conditions, and the need for change.

Fire Risk

Several variables affect fire behavior on a site and over a landscape. Besides weather and terrain factors
such as slope steepness, aspect, and landform type (chute, canyon, chimney, saddle, etc.), the variables
that play the largest role in influencing fire behavior within a forest include dead and live fuel loadings,
fuel moistures, crown bulk density (the volume of fuel available in tree crowns), crown base height (the
height at which tree branches can be ignited by ground fire), and canopy closure (percentage of ground
area vertically shaded by overhead foliage) (Agee and Skinner 2005).

These variables, depending on their structure and arrangement, can create many different fire behavior
outcomes for a landscape. Intense fire behavior will most likely occur during hot, dry, and windy weather
conditions under forest conditions of high fuel loadings, including a large number of trees per acre, large
crown bulk densities, low crown base heights, and closed canopy conditions.

Existing Conditions

Existing conditions within the project area include dense stands with numerous dog-hair thickets on steep
slopes with high fire risk (Figure 2), with a substantial wildland urban interface (Figure 3). Cover types
in the project area include ponderosa pine, aspen, dry mixed conifer, wet mixed conifer, oak woodland,
and grassland.
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Figure 2: View of dense vegetation and steep slopes taken from within the DLH portion of the
project area. The San Francisco Peaks are visible in the background.

.
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Figure 3: Looking down on the City of Flagstaff from the communication site on Mount Elden,
within the DLH portion of the project area.

Table 1 displays the wildfire occurrence over the last twenty years. Other than the Radio Fire (1977),
which burned approximately 383 acres on Mt. Elden, the project areas have not experienced high severity

fire or large fires in recorded history; therefore the 20 year time period was used as the best source of
information relating to the project area.

Table 1: Wildfire Ignition Occurrence over the Past 20 years within FWPP

Past Wildfire Occurrence Human Caused (total acres) | Lightning Caused (total
acres)

Dry Lake Hills" 22 Fires (26.3 Acres) 40 Fires (83.2 Acres)

Mormon Mountain 4 Fires (0.5 Acres) 15 Fires (2.3 Acres)

*Wildfire Occurrence Analysis does not include the human caused Radio Fire (1977) that burned approximately 383 acres within the Dry Lake
Hills Project Boundary as it occurred before the 20 year time period identified for this exercise.

Based on stand surveys completed in 2012 and 2013 on 6,621 acres within the project area, at least 71
percent of the surveyed area currently has a fire hazard rating of extreme (Table 2). Fire hazard ratings
measure how intensely a fire would burn under hot, dry, and windy conditions during April through July,
and include dead and down fuel loading (tons per acre), number of tree stems per acre, tree diameter,
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percent canopy closure, height to bottom of live crown (crown base height), tree height, slope and aspect
in the calculations. As stand exams were completed on approximately 63 percent of the FWPP area, the
numbers in Table 2 are a conservative estimate based on the areas that received stand exams. Because of
the lack of fire within both project areas and knowledge of adjacent stand conditions, it is likely that the
remaining unsurveyed acres would also be in the high to extreme rating.

Table 2: Fire Hazard Ratings for Acreages Surveyed within FWPP

Fire Hazard Rating Dry Lake Mormon Total Acres Percent of Total
Hills? Mountain® for FWPP Area Surveyed

Extreme 2,582 acres | 2,089 acres 4,671 acres 71%

Very High 72 acres 197 acres 269 acres 4%

High 613 acres 273 acres 886 acres 13%

Moderate 470 acres 174 acres 644 acres 10%

Low 100 acres 51 acres 151 acres 2%

There is also a high departure from historic vegetation conditions and fire return intervals within most of
the project area (Figure 5 and Figure 6). In general, fire regimes” in the analysis area have shifted from
historically more frequent, lower-intensity surface fires (Fire Regime | and 111, Condition Class I) to less
frequent, higher-intensity crown fires (Condition Class® I11). See also Figure 4. This departure has created
conditions where, if a wildfire were to occur, there would likely be more severe effects to ecosystem
components (trees, soil, wildlife) than would have occurred under the natural fire regime.

2 Based on the 3,837 acres survey in the DLH (roughly 51% of the Dry Lake Hills area)

3 Based on the 2,784 acres surveyed on Mormon Mountain (roughly 93% of the Mormon Mt. area)

4 Afire regime classifies the role of fire over the landscape in the absence of modern human mechanical intervention. There are
five natural fire regimes that are characterized based on average numbers of years between fires combined with fire severity of
the dominant overstory vegetation. Fire Regime I (FRI) indicates a landscape with frequent fires (0-35 years) with surface to
mixed burn severity. Fire Regime 111 (FRIII) indicates a landscape with fires every 35 to 200 years, with low to mixed burn
severity.

5 Condition Class refers to the level of departure from the historic fire regime. CC1 means the departure is slight, while CC3
means there is a great departure. See also Table 30.

8 Final Environmental Impact Statement for the Flagstaff Watershed Protection Project



Chapter 1 — Purpose and Need

Figure 4: Natural Fire Regime Groups (from the Interagency Fire Regime Condition Class

Guidebook, Sept. 2010)

Group Frequency

0 - 35 years

0 - 35 years

35 - 200 years

35 - 200 years

200+ years

Severity

Low / mixed

Replacement

Mixed / low

Replacement

Replacement / any severity

Severity description

Generally low-severity fires
replacing less than 25% of
the dominant overstory
vegetation; can include
mixed-severity fires that
replace up to 75% of the
overstory

High-severity fires
replacing greater than 75%
of the dominant overstory
vegetation

Generally mixed-severity;
can also include low-
severity fires

High-severity fires

Generally replacement-
severity; can include any
severity type in this
frequency range

A minority of the project area includes vegetation that likely naturally burned at moderate or high
intensities during historic conditions. While these vegetation types are limited in the project area, these
too would be treated to limit the potential for crown fire and subsequent flooding in and downstream of
the project area; however frequent low-severity fire would not be introduced into wet mixed conifer forest
types. Frequent surface fire would either fail to carry due to lack of long-needle conifer litter and
bunchgrasses, or the surface fire would result in unacceptably high cambial and root scorch and very high
forest mortality. Surface fires are not characteristic or appropriate for these forest types.
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Figure 5: Historic picture of Mount Elden from 1895 (photo courtesy of the NAU Archives)
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Crown fire potential was also analyzed for both project areas using data generated from modeling
performed using FlamMap 3.0. Three types of fires result from the modeling: surface fire, passive
crown fire, and active crown fire. Surface fire describes fire that burns through the surface fuels of the
forest floor. This type of fire has the least active of fire behaviors and is the most beneficial of the three
types of fires in maintaining the historical, ecological role of low intensity, high frequency fire in the
southwestern ponderosa pine ecosystem. Passive crown fire, or torching, occurs when flame lengths are
long enough to reach the lower edge of the canopy and can result in individual or small group tree
torching but does not proliferate through the forest canopy through continuous crown fire spread. Active
crown fire occurs when flames reach the forest canopy and spread through it with intensity and
continuity.

The fuel moisture and weather characteristics used to model the effects and behavior of a potential
wildfire for existing and desired conditions are 97" percentile conditions from the Flagstaff RAWS
station and observed conditions on the Schultz fire on June 20th, 2010. The conditions used were as
follows:

Schultz Fire Conditions

1-hour fuel moisture: 3%
10-hour fuel moisture: 3%
100- hour fuel moisture: 6%
1000- hour fuel moisture: 11%
20-foot wind speed: 23 mph
Air temperature: 74°F

97th Percentile Conditions
1-hour fuel moisture: 2%
10-hour fuel moisture: 2%
100- hour fuel moisture: 4%
1000- hour fuel moisture: 7%
20-foot wind speed: 25 mph
Air temperature: 85°F

The 97" percentile and the Schultz Fire weather conditions were used in modeling to give an
overall worst case scenario in terms of crown fire potential, and also a comparable local
reference. The 97" percentile conditions represent the top three percent (3%) worst fire weather
days from 2002-2011, and the Schultz Fire was one of the biggest high intensity/stand replacing
fires that has occurred recently within fifteen miles of Flagstaff, Arizona.

Table 3: Crown Fire Potential (97th percentile) for the Project Area (with percent of project

area)6

CROWN FIRE DRY LAKE HILLS MORMON TOTALS
POTENTIAL MOUNTAIN

Surface Fire 1,426 acres (19%) 286 acres (10%) 1,712 acres (16%)
Passive Crown Fire 557 acres (7%) 481 acres (16%) 1,038 acres (10%)

Active Crown Fire

5,480 acres (73%)

2,201 acres (74%)

7,681 acres (74%)

TOTALS

7,463 modeled acres

2,968 modeled acres

10,431 modeled
acres

® Acreages and percentages may differ slightly between tables due to rounding. Approximately 18 acres were also
classified as “no data” for use in this model; modeled acreages only cover forested vegetation and do not include the

aproximately 93 non-forested acres within the project area.

Final Environmental Impact Statement for the Flagstaff Watershed Protection Project 11



Chapter 1 — Purpose and Need

Table 4: Crown Fire Potential (Schultz Fire Conditions) for the Project Area (with percent of

project area)

CROWN FIRE DRY LAKE HILLS MORMON TOTALS

POTENTIAL MOUNTAIN

Surface Fire 2,881 acres (39%) 176 acres (6%) 3,057 acres (29%)

Passive Crown Fire 749 acres (10%) 725 acres (24%) 1,474 acres (14%)

Active Crown Fire 3,832 acres (51%) 2,068 acres (70%) 5,900 acres (57%)

TOTALS 7,462 modeled acres | 2,969 modeled acres 10,431 modeled
acres

Desired Conditions

The desired condition for the project area is to be able to support low intensity, frequent surface
fires according to the historical fire regime for the vegetation type. For the majority of the project
area, the desired condition is to decrease the magnitude of departure from historic conditions, and
return the majority of the analysis area in FRI and FRIII to Condition Class 1.

Desired future conditions include fewer ladder fuels and dead vegetation on the forest floor (dead
and down fuel) and the heavy fuel live fuel loading (stems per acre), a more open forest structure
according to historical vegetative conditions and fire regimes. Desired conditions also include
reducing potential fire intensity so that more of the project area would experience surface fire
with low soil burn severity instead of active or passive crown fire with high soil burn severity.

Need for Change

The purpose of FWPP is to reduce the risk of high severity wildfire and subsequent high severity
flooding in two key watersheds around the City of Flagstaff. To address the need for fuel
reduction as directed in the Forest Plan, there is a need to meet the following objectives of fuel
treatments:

1) There is a need to reduce the probability of crown fire initiation. This is achieved by
accomplishing the following across the project areas.

a. Reducing the crown bulk density (the mass per volume of available canopy fuels).

b. Increasing the canopy base height (the height at which tree branches can be ignited by
ground fire).

c. Reducing the potential flame length (e.g. the intensity of the fire).

2) There is a need to establish and maintain forest conditions where wildfires remain on the
ground surface. This is achieved by reducing the percent of canopy closure, in addition to those
methods described above to reduce crown fire initiation.

3) There is a need to reduce the potential for spot fires. This can also be achieved by reducing the
crown bulk density and amount of surface fuel, by increasing the effective crown base height, and
by reducing the expected flame length.
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4) There is a need for the proposed treatments to maintain these objectives for as long as possible
by implementing periodic prescribed burning without executing additional thinning treatments.

Forest Structure and Forest Health

Existing Conditions

The Existing Conditions section will go through the cover types present within the project area
first, followed by a discussion of Mexican spotted owl (MSO) habitat and northern goshawk
habitat conditions (in terms of forest density and structure), old growth, then forest health.

Cover Types

Cover types are divided into three broad categories that describe vegetative state — non-vegetated,
non-forest or forest. The following is a description of the cover types that occur within the
analysis area. Table 5 below lists the acres within the analysis area by cover type. Figure 7
displays the breakdown of acres of MSO and northern goshawk habitat and their cover types in
both the DLH and MM portions.

Table 5: Analysis Area Cover Type Acres

Cover Type DLH MM Total

Non-Vegetated

Barren (Right of Ways) 33 0 33

Non-Forest Communities

Grassland 60 0 60

Forest Communities

Ponderosa Pine* 4336 | 1924 | 6260
Dry Mixed Conifer 3118 (838 |3956
Wet Mixed Conifer 0 213 | 213
Aspen 22 0 22
Total Forested Acres: 7,476 (2,975(10,451

Total Analysis Area Acres:| 7,569 | 2,975 | 10,544

*Includes areas of Pine-Oak
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Figure 7: Stratification of forested and non-forested lands within FWPP
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Ponderosa Pine

The ponderosa pine forest vegetation community within the project occurs at elevations ranging
from 7,000 to 9,200 feet. It is dominated by ponderosa pine and commonly includes other species
such as oak, juniper. Species such as aspen, Douglas-fir, white fir, southwestern white pine
(limber pine) and pinyon may also be present, but occur infrequently as small groups or
individual trees. This forest vegetation community typically occurs with an understory of grasses
and forbs, although it sometimes includes shrubs.

Historically, ponderosa pine forests of northern Arizona were characterized by frequent, low-
intensity surface fires occurring every 2 to 12 years. The historic fire regime maintained an open
canopy structure and a variable, patchy tree distribution across much of the forest by thinning
smaller trees (Moir et al. 1997, Covington et al. 1997, Heinlein et al. 2005).

Ponderosa pine commonly grows in pure stands and currently is found in even-aged’ and uneven-
aged® structural conditions across the area. The open park-like stands characteristic of the
reference conditions for ponderosa pine forests promoted greater faunal diversity and fire
resilience than the dense, closed-canopy stands of today. Ponderosa pine forests within the project
are generally denser and more continuous than in reference conditions, and accumulations of
forest litter and woody debris are much higher than would have occurred under the historic
disturbance regime.

Gambel Oak within Ponderosa Pine Forest

Gambel oak is frequently the only deciduous tree in otherwise pure southwestern ponderosa pine
forests, adding diversity to these forests. A portion of the stands have a large enough component
of Gambel oak to be considered pine-oak habitat for MSO (as described in the Forest Plan and
MSO Recovery Plan). Similar to pure ponderosa pine forests, pine-Gambel oak forests have
become altered since Euro-American settlement in the late 1800s, resulting in an overall increase
in small- and medium sized Gambel oak stems and a more simplified forest structure (Abella
2008). Management strategies for Gambel oak include conservation of all existing large or old
individuals, conducting treatments to increase the health and productivity of large oaks and only
cutting oaks where necessary for operational reasons.

Understory Vegetation within Ponderosa Pine Forest

Herbaceous vegetation (grass and forbs) are a major understory associate within the ponderosa
pine plant associations throughout the analysis area. Research at the Fort Valley Experimental
Forest, located very near the project area, has shown that substantial declines in herbaceous
vegetation diversity and growth have occurred over the past century due to increased tree density,
increased canopy covers, and increased forest floor depth (Covington et al 1997). This trend
indicates a shift away from a more diverse balance across a broad variety of understory plants to
productivity dominated by pine trees.

Woodland species with in the Ponderosa Pine Forest

On slopes with southern aspects, scattered groups and individuals of woodland species may be
found within the ponderosa pine forests. Species include pinyon pine, alligator juniper, one-seed
juniper, rocky mountain juniper, and Utah juniper. These species have increased in density and

! Even-aged — pertaining to a stand composed of a single age class in which the tree ages are within + 20 percent
variability based upon the mature stand age (SAF 1998).

8 Uneven-aged — pertaining to a stand with trees of three or more distinct age classes (SAF 1998).
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spread over a wider area since the advent of Euro-American settlement and the suppression
wildfires. Management strategies for woodland species within this project would include
conservation of all existing large or old individuals, maintaining a variety of growth forms,
managing for a range of densities and population locations.

Dry and Wet Mixed Conifer

The mixed conifer vegetation communities within the project area occur from 7,200 to 9,200 feet
elevation, and occur as two separate types, referred to in this report as “dry” and “wet.” Due to
the frequent disturbance regime, historic dry mixed conifer forests were dominated by fire
resistant, shade-intolerant conifer species such as ponderosa pine, southwestern white pine, and
Douglas-fir. Historically shade-tolerant species were absent or present as a minor stand
component on the drier sites such as ridge tops and southwest-facing slopes, with more abundant
but still subdominant representation on cooler, wetter, north-facing slopes (Heinlen et al. 2005.

Currently, dry mixed conifer forests within the project area are dominated by ponderosa pine,
Douglas-fir, southwestern white pine, and white fir. Aspen is an early seral species and occurs
frequently throughout the mixed conifer areas. Southwestern white pine does not occur in the
Mormon Mountain portion of the project. Wet mixed conifer only occurs on the MM portion of
the project are (a, and also includes white-fir, Douglas-fir, aspen, and maple. Dry mixed conifer
types tend to be on lower north facing slopes or higher elevation south facing slopes and are more
open than the wet types. The wet mixed conifer types typically occur at higher elevations and on
north facing slopes.

In dry and wet mixed conifer forests, habitat types are usually intermingled in relatively small
areas, such as opposing aspects of the same hillside. The area of wet mixed conifer identified on
Mormon Mountain is a contiguous 213 acre area.

Historically the dry type experienced relatively frequent low to moderate intensity fire (every 2 to
21 years) (Heinlen et al. 2005, Swetnam 1996), similar to ponderosa pine forests, and were
typically uneven aged, growing in a patchy structure. In the wet types, fires were less frequent
but generally of a higher intensity and severity, resulting in larger patches of homogeneous tree
ages and higher patch density overall (Smith 2006, Margolis et. al. 2011). Wet mixed conifer
vegetation types are found where historically fires occurred infrequently.

Studies to date indicate that tree density of warm/dry mixed-conifer forests ranged from about 21
to 99 trees per acre while basal area varied from 34 to 124 ft2 per acre, prior to Euro-American
settlement of the region (Stoddard 2011). Low-severity surface fires, burning at intervals of 4 to
30 years, limited establishment of tree seedlings, and many forests were more open than today.
Although information about tree spatial patterns in mixed-conifer is very limited, frequent fire in
dry forest types of western North America is thought to promote fine-scale heterogeneity
characterized by mosaics of openings, single trees, and groups of trees with interlocking crowns
(Larson and Churchill 2012). In the absence of repeated fires, openings fill-in with regenerating
trees and stands increase in spatial homogeneity. For example, at a warm/dry mixed-conifer site
in southern Colorado, Fulé et al. (2009) found that tree density increased by a factor of nearly five
and stand basal area more than doubled from the time of fire regime disruption in 1870 to the
time of study in 2003. Similar changes were found by Cocke et al. (2005) in the mixed-conifer
zone on the San Francisco Peaks in northern Arizona. Heinlein et al. (2005) studied smaller sites
on the San Francisco Peaks and found that tree density and basal area had increased since fire-
regime disruption by factors of up to 31 and 4, respectively. Fulé et al. (2003) identified
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substantial, yet smaller, changes in tree density and basal area following fire-regime disruption at
a mixed-conifer site on the North Rim of Grand Canyon National Park.

Dry mixed conifer forests within the project are generally denser and more continuous than in
reference conditions, and accumulations of forest litter and woody debris are much higher than
would have occurred under the historic disturbance regime. Lack of fire disturbance has led to
increased tree density and fuel loads that increase the risk of uncharacteristically intense wildfire
and drought-related mortality. When fires occur under current conditions, they tend to kill a lot of
trees, including the large and old trees. These trees take longer to replace, moving the forest
further from desired conditions, and increasing the time it would take to return to desired
conditions. There is a high risk of insect and/or disease outbreak, which is also a function of
increased tree density (see Forest Health Section).

Wet mixed conifer forest within the project, may or may not be highly departed from reference
conditions. The wet mixed conifer forest in this project does not contain any Engelmann spruce
or sub-alpine fire. Wet mixed conifer forests that contain those two species are considered to be
high severity stand replacing fire regimes. The wet mixed conifer in this project contains White
Fir, Douglas-fir, scattered Aspen patches and occasional ponderosa pine which indicates that the
fire regime may be that of a more mixed severity than stand replacing.

Aspen

An accelerated decline of aspen occurred across the project area following a frost event in June
1999, a long-term drought that included an extremely dry and warm period from 2001 through
2002, and bouts of defoliation by the western tent caterpillar in 2004, 2005, and 2007. Surveys
across the Coconino National Forest have shown that aspen on low-elevation xeric sites (<7500
ft) sustained 95 percent mortality since 2000. Mid-elevation sites (7500-8500 ft) lost 61 percent
of aspen stems during the same time period; mortality is expected to continue in these sites
because some remaining trees have 70 to 90 percent crown dieback.

Within the project area, quaking aspen is limited to small patches within a larger forest matrix
dominated by ponderosa pine or mixed conifer vegetation (see Figure 56 in Chapter 3). These
patches consist of a few overstory trees with a sapling understory component. There is one 22
acre stand of pure aspen in the DLH which was created by post fire regeneration after the 1977
Radio fire.

Aspen reproduces asexually through root suckers that are a clone of the original parent tree. Fire,
insect, disease, wind and human disturbances regenerate this shade-intolerant species by opening
up the canopy and removing conifers from the understory. Without disturbance, conifers
gradually overtop aspen, closing the canopy and eventually killing mature trees and reducing
regeneration. Aspen is highly susceptible to browsing and disease or death due to bark injuries.
Aspen patches are regenerating successfully where livestock and wildlife are excluded by
fencing. Several aspen patches within the project area show signs of decline marked by mortality
and dieback of crowns, similar to what has been observed across Arizona over the past several
years (Fairweather et al. 2008).
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Grasslands

Grasslands within the project area typically occur between 7,000 and 9,000 feet in elevation and
are categorized as the productive Montane/Subalpine and the more arid Colorado Plateau/Great
Basin. Approximately 60 acres within the analysis area are classified as grassland cover type
based on stand data. A wide variety of species of grasses, forbs, shrubs and/or trees characterize
their vegetation which varies according to soil type, soil moisture, and temperature.

Historically, these grasslands had less than 10 percent tree cover. The grassland cover type has
experienced some degree of conifer (ponderosa pine and mixed conifer) encroachment over the
last 100 years as a result of fire exclusion and grazing use. Many of the pre-settlement trees that
grew along the edges of these grasslands were removed historically. These edges as well as much
of the interior of the grasslands have become stocked by sapling and young to mid-aged trees.
These trees are growing rapidly due to the open growing conditions and a lack of competition.

Old Growth

The old growth specifications for ponderosa pine, mixed conifer and aspen cover types can be
found in the Forest Plan on pages 70-72. Table 6 shows the acres of existing old growth broken
out by cover type and overall percent of each cover type that meets the current standard of

existing old growth.

Table 6: Acres and percent of existing old growth by cover type and site potential located

within FWPP.

Project Area

Cover Type

% Old
Growth

Acres
needed
for 20%

Acres of
Currently
Allocated

Dry Lake Hills Iqterlor Ronderosa 4336 1183 27% 0
Pine — High
Mixed Species
Group — High 3118 1450 47% 0
(Mixed Conifer)
Aspen 22 0 0% 4
Mormon Interior Ponderosa
Mountain Pine — High 1924 53 3% 332
Mixed Species
Group — High 1051 561 53% 0
(Mixed Conifer)

According to the Forest Plan, old-growth forest should also be analyzed at multiple scales — one
scale above and one scale below the ecosystem management areas. The three scales used to

analyze old-growth for this project include:

o Small scale — Individual stands were evaluated for existing old growth conditions and or
suitability for managing towards old growth conditions.
e Mid-scale - the ecosystem management area level. EMA was chosen due to Forest Plan

direction.

e Large scale - across the Coconino National Forest.

18
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This analysis only looks at the forest types that occur and would be managed in this project. They
include ponderosa pine, mixed conifer, and aspen. More information about the old growth
analysis scales and existing conditions can be found in the Silviculture Specialist Report, located
in the project record.

Forest Health

For the purposes of this analysis, forest health is defined by the vigor and condition of the forest
stands and the presence of insects and disease that affect the sustainability of the forest. A
working definition of a healthy forest is a forest where:

¢ Native insect and disease activity is within the historic range of variability, and non-
native insects/diseases are absent or incidental;

e Stand densities are at levels that facilitate overall forest development, tree vigor, and
resilience to characteristic disturbances;

o Forest structure represents all age classes necessary for a sustainable balance of
regeneration, growth, mortality and decomposition;

o Overall these conditions are resilient to natural biotic and abiotic disturbances (e.g., fire,
insects, diseases, and wind).

Southwestern ecosystems have evolved under a long and complex history of climate variability
and change. Taking into consideration the number of mega-droughts and other climate-related
variation through time, southwestern systems have some built-in resilience. Risks of increased
wildfire, insects and disease outbreaks, and invasive species represent ongoing, broad-scale
management challenges. These issues are not new. However, climate change has the potential to
increase and exacerbate the impacts of these ecosystem dangers.

The hypothesis that increases in temperature will lead to upward elevation shifts of montane
species is already being observed in Arizona (Brusca et al. 2013). Climate change is also expected
to affect the timing of prescribed burning intervals to maintain forest thinning treatments (Diggins
et al. 2010). Drought stress and mortality in the coming decades are likely to lead to rapid shifts
in southwestern forests, significantly altering species composition, forest structure and fuel
loading (Flannigan, Stocks and Wotton 2000).

Based on current projections, the primary regional-level effects of climate change most likely to
occur in the Southwest that would have an effect on forest vegetation include warmer
temperatures, decreasing precipitation, and increased extreme weather events. These changes
could result in immediate vegetation disturbance due to wind or flooding, increased wildfire
hazard, increased outbreaks of insects, diseases, and spread of invasive species, increased drought
related mortality and changes in plant species composition. It is predicted by climate models that
the average forest drought stress by the 2050s will exceed that of the most severe droughts in the
past 1000 years (Williams et al. 2012).

Aspen Mortality

According to the 2008 Fairweather et al. report, aspen on the Coconino National Forest have been
in decline over the past decade. Several insects and pathogens were associated with aspen
mortality but appeared to be acting as secondary agents on stressed trees. Aspen regeneration
occurred to some degree on all the sites studied following the death of mature trees, although
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aspen sprouts were nearly nonexistent by the summer of 2007. This loss of spouts was attributed
to browsing by elk and deer as none of the sites studied were grazed currently by domestic cattle.
Widespread mortality of mature aspen trees, chronic browsing by ungulates, and advanced
conifer reproduction is expected to result in rapid vegetation change of many ecologically unique
and important sites (Fairweather et. al. 2008). The annual Forest Health Protection aerial survey
conducted in 2010 (USDA FS 2011) indicated a continuation of the mortality trend within the
project area.

Bark Beetles

An outbreak of bark beetles, starting in 2002 to 2003, resulted in widespread mortality across
Arizona, including mortality in the project area. The outbreak was primarily the result of several
native bark beetle species responding to the weakened condition of moisture-stressed, over-
crowded forests. Trees on stress-prone sites were most affected. A decrease in affected acres
began to occur in 2007 (USDA FS 2008).

The annual aerial surveys on the Coconino National Forest in the summer of 2012 detected
mortality associated with bark beetles on approximately 520 acres of ponderosa pine and mixed
conifer within the project area. This mortality is most likely associated with the ips beetle and
western pine beetle. The previous year’s survey (2011) showed only six acres of mortality within
the project area.

Research in the West clearly shows that when trees are stressed from overstocking they are more
susceptible to bark beetle attack (DeMars and Roettgering 1982, Schmid and Mata 1992, Schmid
et al. 1994, Chojnacky et al. 2000, Negrén et al. 2000,). During the recent landscape-level bark
beetle outbreak in Arizona, elevation and tree density were significant variables for estimating the
probability of occurrence of mortality in ponderosa pine stands on several forests (Negrén et al.
2009). Dwarf mistletoe infection also appears to influence attack patterns of bark beetles on
ponderosa pine during drought events (Kenaley et al. 2006, 2008).

A general bark beetle hazard model for southwestern ponderosa pine based exclusively on the tree
density relationships developed in the Dendroctonus hazard model by Munson and Anhold 1995
(as documented in Chojnacky et al. 2000) and the draft Ips hazard model developed by McMillin
et al. (2011) indicates that stands of ponderosa pine within the project area with a relative density
below 30 percent of SDImax have a low hazard rating and stands between 30 and 40 percent of
SDImax have a moderate hazard rating. Using these relative density thresholds, approximately 11
percent of the DLH analysis area has a low bark beetle hazard rating, while 13 percent of the area
has a moderate rating and the remaining 76 percent has a high hazard of beetle attack (Table 7).
For the MM area, approximately 3 percent is rated at low hazard and the remaining 97 percent is
rated as high hazard for bark beetle mortality.

Table 7: Existing Ponderosa Pine Beetle Hazard Rating (Percent of stands in each Project
Area)

Cover Type Hazard Dry Lake Mormon

Rating Hills Mountain

Pine Low 11% 3%

Pine Moderate | 13% 0%
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Cover Type Hazard Dry Lake Mormon

Rating Hills Mountain

Pine High 76% 97%
Mixed Conifer Low 0% 27%
Mixed Conifer Moderate | 5% 0%

Mixed Conifer High 95% 73%

Dwarf Mistletoe

Dwarf mistletoes are the most widespread and damaging forest pathogens (disease-causing
organisms) in the Southwest. Damage from dwarf mistletoes includes growth reduction,
deformity—especially the characteristic witches’ brooms, and decreased longevity. Infected areas
often have much higher mortality rates than uninfected areas. Infection is often a major factor in
mortality attributed to other damaging agents. For example, severely infected trees are often
attacked by bark beetles (USDA Forest Service 2011).

Southwestern dwarf mistletoe infection in ponderosa pine is common throughout the ponderosa
pine analysis area. On both the stand and landscape level, the distribution of dwarf mistletoes is
usually patchy, with more or less discrete infection centers surrounded by areas without the
disease. Infection centers expand very slowly, so overall incidence changes little from year to
year (USDA Forest Service 2011).

Table 8 displays ponderosa pine dwarf mistletoe infection in terms of area by infection level for
both ponderosa pine and mixed conifer. Within the mixed conifer, ponderosa pine and Doulas-fir
are the two predominate tree species infected with mistletoe. The area with the highest level of
infection is within the ponderosa pine in the DLH. Approximately 37 percent of the area is either
not infected or has a low infection level. Thirty four percent of the area is moderately or heavily
infected. The remaining 29 percent is severely infected.

Table 8: EC - Dwarf Mistletoe Infection Level of ponderosa pine and mixed conifer within
FWPP

Infection Level Dry Lake Hills Mormon Mountain

Pine None/Low Percent of Area | 37% 69%

Pine Moderate/High | Percent of Area | 34% 31%

Pine Severe Percent of Area | 29% 0%

Mixed | None/Low Percent of Area

Conifer 80% 91%

Mixed | Moderate/High | Percent of Area

Conifer 20% 9%
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Infection Level Dry Lake Hills Mormon Mountain

Mixed Severe Percent of Area
Conifer 0% 0%

Desired Conditions

Supporting Science

The project desired conditions have been developed based upon the project Purpose and Need and
Forest Plan direction for forest vegetation management. Current best available science was used
for analysis of conditions necessary to meet the project Purpose and Need. Science relative to
historic reference conditions has informed this process.

The Desired Conditions for ponderosa pine forests incorporated information on the ecology of the
overstory and understory vegetation comprising this type as well as information on its historic or
natural range of variability in the composition, structure and pattern of vegetation.

Restoring southwestern ponderosa pine forests revolves around reintroducing a regime of
frequent, low-intensity fires like those that historically maintained forest structure and function
(Friederici 2004). Forest treatments that include prescribed burning, often preceded by thinning to
reduce fuel loads, have the potential to improve the ecological health of these forests. In order to
wisely set the goals that underlie these treatments, it is useful for us to know as much as possible
about past forest conditions, especially the “reference conditions” that existed before forest
structure and function were altered by Euro-American settlers. Such conditions were not
unchanging, but they sustained themselves across what has been called a “natural range of
variability” (Friederici 2004).

The natural range of variability (NRV) specific to the Flagstaff Watershed Protection Project area
comes from early written records, general land office surveys, Forest Service records, oral
histories, and photographs as well as old forest remnants, physical remains of old trees and
dendrochronology. For example, Cooper (1960) researched the cultural evidence to document the
historic condition of southwestern pine forests. Many early travelers, surveyors and government
officials left records of their impressions of pine forest country specific to the project area. The
19th century descriptions of ponderosa pine forest conditions by the likes of Lt. Edward Beale,
Lt. lves, C. Hart Merriam, J.B. Lieberg, S.J. Holsinger could be summarized as follows: “The
forest was decidedly open and park like; reproduction was not abundant, and in many areas was
markedly deficient; grass was abundant but not universal” (Cooper 1960). Other documentation
that has informed our current understanding of the NRV includes plot data by early scientists
(Woolsey 1911, Pearson 1950), tree ring, dendrochronological, and restoration studies (Covington
and Moore 1994, Swetnam and Baisan 1996, Covington et al. 1997), natural area and old growth
studies (White 1985), and wildland fuel management strategies (Pearson 1950, and Fule et al.
1997). The following is a NRV description based on these and many other references.
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Natural Range of Variability

All southwestern forests and woodlands are periodically affected by natural disturbances such as
fire, insects, disease, wind, and herbivory (Mast et al. 1998 and 1999, Brown et al. 2001, Ehle and
Baker 2003). These disturbances have variable effects on forest vegetation depending on the type,
frequency, intensity, and spatial scale of disturbances. The type, frequency, and intensity of
disturbances varied historically among forest and woodland types. A forest or woodland's
characteristic composition, structure, and landscape pattern, the result of vegetation
establishment, growth, and succession, combined with the periodic resetting of these by
characteristic natural disturbances, constitutes a forest or woodland's natural range of variability.
The temporal and spatial variability in vegetation establishment, growth, and mortality, and the
consequences of natural disturbances in a forest or woodland define the natural range of
variability. Much of the range of variability stems from fine- to landscape scale heterogeneity in
aspect, slope, elevation, and soils that can lead to topographically different growing conditions
and disturbance regimes (Fule et al. 2003). The ability of a forest ecosystem to absorb and
recover from disturbances without drastic alteration of its inherent function is central to the
concept of natural range of variability. In the southwestern United States, fire is a primary
disturbance agent and fire regimes are central to understanding natural range of variability as it
relates to the composition, structure, and pattern in various forest types (Fule et al. 2003).

Species Composition

In this type, ponderosa pine is the dominant seral and climax tree species, but depending on locale
may mix with gamble oak, several juniper and pinyon species, quaking aspen, Douglas-fir, limber
pine, white fir, or white pine (USDA 1997). Composition of the grass/forb/shrub understory is
typically diverse in ponderosa pine forests, especially when canopy openings are present (Moir
1966, Naumburg and Dewald 1999, Laughlin et al. 2006, Abella et al. 2011). Presence of shrubs
is variable depending on habitat type and locale (USDA 1997). While grasses and herbs occur in
most ponderosa pine types (USDA 1997), the composition, abundance (cover), and productivity
is variable depending on soil, aspect, elevation, latitude, moisture, and the presence or absence of
tree cover (Moir 1966, Naumburg and Dewald 1999, Laughlin et al. 2006, Abella et al. 2011).

Tree Density and Distribution

Historical tree densities on reconstructed plots throughout the Southwest varied depending on
factors such as elevation, aspect, slope, soils, moisture, and a site's unique history. An example of
this was a reconstruction study involving 53 2.5-acre plots representing nine different ponderosa
pine ecosystem types near Flagstaff, Arizona. Historical tree densities on these sites varied 19-
fold, and averaged between 2 -40 trees per acre (Abella and Denton 2009). Moore's et al. (2004)
reconstruction study on their 15 2.5 acre Woolsey plots estimated a mean density of 40 trees per
acre based on live tree and cut-stump BA (Moore et al. 2004). On the same Woolsey plots,
Sanchez Meador et al. (2010) found that the number of tree groups ranged from 4-11 per acre and
ranged in size from 0.004 ac to 0.06 acre. Other reports of historical tree densities include 22 trees
per acre near Walnut Canyon (Menzel and Covington 1990), 23 trees per acre at Bar-M-Canyon
(Covington and Moore 1994), 24 trees per acre on the Gus Pearson Natural Area (GPNA) on the
Fort Valley Experimental Forest (Mast et al. 1999), and 24 trees per acre at Camp Navajo (Fule
etal. 1997). A 1938 forest inventory on the long Valley Experimental Forest (central Arizona)
showed that 75 trees per acre were present prior to the cessation of frequent fire (between 1880
and 1900). Woolsey (1911) reported an average of 18 trees per acre (> 4 inches dbh) in northern
Arizona in the early 20th century. Typical historical tree groups ranged from 0.1 to 0.75 acres in
size and comprised 2 to 40+ trees per group (White 1985, Fule et al. 2003, Covington et al. 1997).
Restoration studies on the Fort Valley Experimental Forest near Flagstaff, Arizona, showed an
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average of 23 trees per acre that were grouped into distinct 0.05- to 0.7-acre groups consisting of
2-40 trees (Covington et al. 1997).

Structural characteristics widely reported for historical Southwest ponderosa pine are relatively
open forests with trees typically aggregated in small groups within a grass/forb/shrub matrix
(Cooper 1960, White 1985, Pearson 1950, Covington et a1.1997, Abella and Denton 2009).
Recent work in northern Arizona has shown that tree densities across nine different ponderosa
pine ecosystems depended to a large extent on soil type and climatic variables such as minimum
spring and fall temperatures, and May precipitation (Abella and Denton 2009). This work also
showed that the degree to which trees were aggregated into groups was largely explained by
ecosystem soil type. Twenty-eight to 74 percent of all trees were in groups; the remaining trees
were scattered individuals (Abella and Denton 2009). These structural conditions were
maintained by frequent low-intensity surface fires that more often killed small rather than large
trees (Weaver 1951, Fiedler et al. 1996, Cooper 1960). Other small-scale disturbances such as
insects, disease and others also shaped this characteristic forest structure. Low intensity fires
occurred every 2 to 12 years and maintained an open canopy structure (Covington et al. 1997,
Moir et al. 1997). The grass/forb/shrub understory and fine fuels (needles, cones, limbs) from
large trees fueled these frequent fires started by lightning and, to an uncertain extent by Native
Americans (Kaye and Swetnam 1999, Allen et al. 2002). Regular fire thinned or eliminated
thickets of small trees, resulting in open, park-like forests (Cooper 1960, Covington et al. 1997,
Allen et al. 2002).

While the ponderosa pine forest of northern Arizona have been widely studied and researched, the
mixed conifer forest within northern Arizona have not been as widely studied or researched.
However there are a growing number of studies within the mixed conifer forest across the
southwest Colorado Plateau that provide historic reference conditions. The studies show a much
wider variation in historic mixed conifer forest conditions compared to ponderosa pine. The two
most relevant studies to this project were conducted on the San Francisco Peaks (Heinlein et. al.
2005 and Cocke et. al. 2005). The Heinlein study looked at two studies on the San Francisco
Peaks between 7800 and 8800 feet. The study shows that the historical mixed conifer stands
were dominated by ponderosa pine and tree densities averaged 21 trees per acre. The Cocke
study also took place on the San Francisco Peaks between 8000 and 11700 feet; the mixed conifer
portion of the study found historical conditions of 65 trees per acre.

Forest Openings and the Grass/Forb/Shrub Vegetation Matrix

Woolsey (1911) described late 19th century southwestern ponderosa pine forests as follows: "The
typical western yellow (ponderosa) pine forest of the Southwest is a pure park-like stand(s) made
up of scattered groups of from 2 to 20 trees, usually connected by scattering individual. Openings
are frequent and vary in size. Because of the open character of the stand and the fire-resisting
bark, often 3 inches thick, the actual loss in yellow (ponderosa) pine by fire is less than with
other, more gregarious species."

Others also described historical ponderosa pine forests as having low tree density, open, savanna-
like stands consisting of groups of pine trees interspersed with grassy or shrubby openings (White
1985). The actual degree of "openness™ has received little measurement; instead, most
reconstruction/restoration studies focused on tree densities and tree aggregation. Although White
(1985) did not define how close trees had to be to constitute a "group"” (he used the absence of
1919 regeneration beneath large tree crowns to define groups), he reported 22 percent of his plot
on the GPNA was under tree groups. Thus, 78 percent of the 18 acre area would likely have been
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open before the 1919 regeneration pulse (White 1985). White (1985) reported that 12 percent of
the historical trees on his plot were not in groups of three trees; if he had included single trees and
groups of 2 trees, the percent open would have been less than 78 percent. Covington et al. (1997),
also working on the GPNA, reported that while canopy cover was high within groups of trees,
only 19 percent of the surface area of their study plot was under pine canopy; the balance (81
percent) represented grassy openings (Covington et al. 1997). Where crown cover was not
reported, Gill’s et al. (2000) mean crown radius for mature ponderosa pine (19.7 feet) can be used
to estimate area under crowns. Of the 53 study plots in Abella and Denton (2009), those with only
two trees had less than 2 percent under tree crown (98 percent open). At the opposite extreme, a
plot with 40-trees had an estimated 28 percent under crowns (72 percent open). Using the same
approach on the Long Valley Experiment Forest, for the 75 trees present before the cessation of
fire (about 1900) resulted in about 52 percent of the per acre area under tree crowns (48 percent
open). Sanchez Meador (Sanchez Meador et al. 2011 found a similar range between 10 and 30
percent on reconstructed Woolsey plots located throughout Arizona and New Mexico.

Sustainability and Resilience

Knowledge of the historical forest composition and structure on a site can provide estimates of
forest composition, structure and pattern that was resilient to disturbance agents (insects, fire) and
sustainable through at least several generations of trees (Allen et al. 2002, Abella et al. 2011). It
may not be necessary, or even desirable in some cases, to have desired conditions that are within
the natural range of variability at every site in southwestern forests and woodlands. However,
historical conditions are more synchronous with the natural disturbance regime to which the
forest and woodland ecosystems are adapted. Social, political and economic factors are much
different today than a century ago and there are valid considerations for leaving areas of higher or
lower tree-density or differing composition to meet resource management needs. But restoration
on some portion of the landscape to conditions reminiscent of pre-European settlement times
would most likely provide for greater biodiversity, and greater ecosystem productivity, stability,
sustainability, resiliency and services.

General

A variety of forest conditions (composition, structure and pattern) would exist across the
landscape, comparable to historic conditions. Forested landscapes would be diverse with groups
and patches of variable tree densities, including groups with dense, closed canopies (interlocking
crowns) and small areas of scattered individual trees; well shaded soil beneath tree groups; dead,
deformed and diseased trees; large logs and woody debris; and old, large oaks, junipers and
aspen. Canopy openings within the forest would be common and support a diverse species
composition and productive grass/forb/shrub community. Forest habitats would contain a forest
overstory dominated by ponderosa pine, mixed where appropriate with pinyon and juniper
species, oaks, aspen, Douglas fir, limber pine or white fir. Large old alligator junipers would
continue to exist where they currently occur.

Overall, the project area would be comprised of forest conditions that are resilient to disturbance
(insects, disease, fire, climate change) and sustainable through at least several generations of
trees. Forest habitats would generally be vigorous, with endemic levels of native insect and
disease occurrences. Dwarf mistletoe would be an element of the forest landscape. There would
be a varied level of mistletoe across the landscape, comparable to historic conditions. Forest
structure and density would impede spread and reduces impacts associated with infection.
Desired stand dwarf mistletoe infection levels would not exceed 20 percent infection of the host
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species (trees per acre basis), or 25 percent of the area infected for any given tree species
(Conklin and Fairweather 2010). Dwarf mistletoe infections would be irregularly distributed
among tree groups, such that effects are limited to the forest group and patch scale.

The ponderosa pine and dry mixed conifer forest would contain uneven-aged stands composed of
a distribution of age classes that comprise a sustainable balance of structural stages. Old trees and
old forest structure would be sustained over time across the landscape. In dry mixed conifer areas
outside of MSO PACs and nest roost recovery habitats, basal areas would average less than 80
ftz/acre. In wet mixed conifer areas, forests would be uneven-aged, with diverse species
composition is maintained by large and small scale disturbances, and early seral species would be
well represented.

Fully stocked, healthy forest conditions would facilitate capacity to store carbon and minimize
tree losses to wildfires, insects, and diseases. Forests within the project area would provide a
sustainable supply of diverse uses and values while contributing to the stabilization of carbon
released into the atmosphere.

Ponderosa Pine
Ponderosa Pine Goshawk Habitat Fuels Reduction within LOPFA Areas*

Desired future conditions include increased diversity in age and size classes, uneven-aged stand
structure, and improved successional dynamics. Distribution of vegetative structural stages (VSS)
is: 10 percent grass/forb/shrub (VSS 1), 10 percent seedling-sapling (VSS 2), 20 percent young
forest (VSS 3), 20 percent mid-aged forest (VSS 4), 20 percent mature forest (VSS 5), and 20
percent old forest (VSS 6).

Desired future conditions for the LOPFA areas include groups of 2 to 40 trees ranging in size
from 0.1 acre to .7 acre, with openings between groups. Canopy cover within VSS 4-5-6 groups
would vary from 40 percent to 70 percent. At the group level, basal areas would average 50 ft2
per acre or greater in VSS 4, 5 and 6 groups. Stand density indices would be below 35 percent of
SDImax over the majority of the area.

All yellow pines would be retained. All snags greater than 12 inches diameter would be retained,
3 downed logs greater than 12 inches diameter and at least 8 ft long, and 5-7 tons of woody debris
greater than 3 inches in diameter would be retained per acre. Regeneration openings from 0.1 to
4 acres would be created across 20 percent of each stand. Regeneration openings up to 4 acres
with a maximum width of 200 feet may be created; however openings should rarely be greater
than two acres and the average opening size is approximately one acre. Regeneration openings
would comprise up to 20 percent of each stand. Three to five trees per acres would remain in
openings greater than one acre.

Ponderosa Pine Fuels Reduction within Northern Goshawk Post Fledging Areas (PFA)
Desired future conditions include increased diversity in age and size classes, uneven-aged stand
structure, and improved successional dynamics. Distribution of vegetative structural stages (VSS)
is: 10 percent grass/forb/shrub (VSS 1), 10 percent seedling-sapling (VSS 2), 20 percent young
forest (VSS 3), 20 percent mid-aged forest (VSS 4), 20 percent mature forest (VSS 5), and 20
percent old forest (VSS 6). Tree groups in VSS 4 would average 1/3 60 percent and 2/3 50
percent canopy cover.
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Desired future conditions for PFAs include groups of 2 to 40 trees ranging in size from 0.1 acre to
.7 acre, with openings between groups. Canopy cover within VSS 4-5-6 groups would vary from
40 percent to 70 percent. At the group level, basal areas would average 70 ft? per acre or greater
in VSS 4, 5 and 6 groups. Stand density indices would be below 35 percent of SDI max over the
majority of the area.

All yellow pines would be retained except where necessary for harvesting operations (e.g. in
cable logging corridors). All snags greater than 12 inches diameter would be retained, 3 downed
logs greater than 12 inches diameter and at least 8 ft long, and 5-7 tons of woody debris greater
than 3 inches in diameter would be retained per acre. Regeneration openings up to 2 acres with a
maximum width of 200 feet may be created; however openings should rarely be greater than two
acres and the average opening size is approximately one acre. Regeneration openings to establish
new or release existing VSS 1 and 2 would comprise up to 20 percent of each stand. Three to
five trees per acres would be retained in openings greater than one acre.

Ponderosa Pine Fuels Reduction within Northern Goshawk Post Fledging Nest Areas

Desired future conditions include mature to old age trees with high canopy cover. Canopy cover
averages approximately 60 percent across VSS 4, 5 and 6 tree groups. All snags greater than 12
inches diameter would be retained, 3 downed logs greater than 12 inches diameter and at least 8 ft
long, and 5-7 tons of woody debris greater than 3 inches in diameter would be retained per acre.
No openings would be created and treatments would emphasize retention of large trees. Retain
and promote large trees. Within the northern goshawk nest area, desired future conditions include
non-uniform tree spacing and increased tree growth to progress VSS 4 to VSS 5 and 6.

Canopy cover was assessed at the stand level to meet the Forest plan standards and guidelines;
Forest Plan standards for canopy cover apply to VSS 4, 5, and 6 within ponderosa pine. Canopy
cover is averaged across the stand. Standards vary within and outside of northern goshawk PFAs
and within goshawk nesting areas.

Ponderosa Pine within MSO Protected Activity Centers (PACS)

Desired future conditions for stands of ponderosa pine inside MSO PAC:s is to achieve old growth
structural attributes as specified in the revised MSO Recovery Plan (USDI FWS 2012) and to
reduce the potential for high intensity wildfire from burning up the PAC by reducing the fuels
hazard. The desired conditions listed in the recovery plan call for a diversity of patch sizes with a
minimum patch size of 2.5 acres, horizontal and vertical heterogeneity within patches, maintain
or increase species diversity, create openings up to 2.5 acres in size, maintain canopy cover of 40
percent, and maintain 50 percent of basal area in trees greater than 16 inches dbh. Treatments
would retain all trees greater than 18 inches dbh, woody debris larger than 12 inches in diameter,
retain all snags, and all hard wood trees.

Forest Structure

Desired future conditions within the ponderosa pine cover types include: a more “open” forest
structure that is sustainable, uneven-aged, and within the historic range of natural variability.
Trees would be arranged primarily in “groups” of varying shape, size, and number of trees, with a
mosaic pattern of individual and clustered trees interspersed among openings. The project area
would exhibit an increase in age class diversity, decreased canopy cover, improved successional
dynamics, increased and unsuppressed regeneration, increased old-growth forest, and increased
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vertical and horizontal heterogeneity (within stands and across the project area) compared to
existing conditions.

Mixed Conifer
Dry Mixed Conifer Fuels Reduction

Desired future conditions within the conifer cover types include: a more “open” forest structure
that is sustainable, uneven-aged, and within the historic range of natural variability. Trees would
be arranged primarily in “groups” of varying shape, size, and number of trees, with a mosaic
pattern of individual and clustered trees interspersed among openings. The project area would
maintain age class diversity, decrease canopy cover, improve successional dynamics, increase
unsuppressed regeneration, increase old-growth forest, and maintain or increase vertical and
horizontal heterogeneity.

Regeneration openings up to 2 acres with a maximum width of 200 feet may be created; however
openings are rarely greater than two acres and the average opening size is approximately one
acre. Three to five trees per acres would be retained in openings greater than one acre.

All yellow pines and mixed conifer trees with fire scars would be retained. All snags greater than
18 inches diameter would be retained, 5 down logs greater than 12 inches diameter and at least 8
ft long, and 10-15 tons of woody debris greater than 3 inches in diameter would be retained per
acre.

Dry Mixed Conifer Fuels Reduction within MSO Protected Activity Centers

Desired future conditions for stands of mixed conifer inside MSO PACs is to achieve old growth
structural attributes as specified in the revised MSO Recovery Plan and to reduce the potential for
high intensity wildfire from burning up the PAC by reducing the fuels hazard. The desired
conditions listed in the recovery plan call for a diversity of patch sizes with a minimum patch size
of 2.5 acres, horizontal and vertical heterogeneity within patches, maintain or increase species
diversity, create openings up to 2.5 acres in size, maintain canopy cover of 60 percent, and
maintain 50 percent of basal area in trees greater than 16 inches DBH. Treatments would retain
trees greater than 18 inches dbh, yellow pines, mixed conifer trees with fire scars, snags greater
than 18 inches, down logs greater than 12 inches mid-point diameter, and large hardwoods.

Exceptions would be made in the cable yarding treatment units for the cutting of large trees, and
oaks to create cable corridors and falling of snags for safety purposes, and within the helicopter
harvest units for the falling of snags for safety purposes.

Wet Mixed Conifer within MSO Protected Activity Centers

Desired future conditions for wet mixed conifer is to maintain a sustainable uneven-age structure
perpetuated by small scale natural disturbance events. Effects from a wildfire would be moderate
with mixed severity burns. The percentage of area in early seral stages is well represented.
Small openings allow for the establishment of early seral species, such as aspen, pine, and
Douglas-fir across the forest type. Large hardwoods, oak and maple, are maintained and are
successfully regenerating.

Dry Mixed Conifer MSO Recovery Habitat
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Within MSO recovery habitat, desired conditions include treatments that mimic natural
disturbance patterns by incorporating natural variation, such as irregular tree spacing and various
patch sizes. Stand structure should be uneven-aged. Treatments would emphasize the retention of
trees greater than 24 inches dbh, yellow pines, mixed conifer trees with fire scars, snags greater
than 18 inches, down logs greater than 12 inches mid-point diameter, and large hardwoods.

Dry Mixed Conifer MSO Nest Roost Recovery Habitat

Within MSO recovery habitat, desired conditions include a minimum average basal area of 120
ft2 per acre. Trees from 12-18 inches dbh would comprise thirty percent of stand basal area and
an additional 30 percent of basal area would come from trees greater than 18 inches dbh. The
desired conditions for nest roost recovery also call for a diversity of patch sizes with a minimum
patch size of 2.5 acres, horizontal and vertical heterogeneity within patches, maintain or increase
species diversity, create openings up to 2.5 acres in size, maintain canopy cover of 60 percent.
Desired conditions include treatments that mimic natural disturbance patterns by incorporating
natural variation, such as irregular tree spacing and various patch sizes. Stand structure should be
uneven-aged. Treatments would not remove trees greater than 18 inches dbh, yellow pines,
mixed conifer trees with fire scars, snags greater than 18 inches, down logs greater than 12 inches
mid-point diameter, and large hardwoods.

Aspen

Desired future conditions within the aspen cover type include: retention of aspen across in
existing stands, increased regeneration, protection of regeneration from ungulate browsing,
decreased conifer density and competition within aspen clones, and improved health, vigor,
longevity, and sustainability of aspen clones.

Grasslands

The desired condition for mountain grasslands is to be relatively free of conifer encroachment,
and to maintain a healthy and vigorous herbaceous production that allows for periodic and regular
fire return intervals, which would also prevent conifer encroachment.

Old Growth

Desired conditions for old growth are to allocate a minimum of 20 percent of the forested
landscape for managing toward old-growth conditions. Desired conditions for all stands of
ponderosa pine and mixed conifer which fall inside designated MSO PACs, and in northern
goshawk nest areas is to achieve old growth structural attributes as specified in the Forest Plan.

Forest Health

Desired future conditions across the project area include improved tree health and vigor,
improved forest health, and a sustainable forest structure that is more resilient to the effects of
climate change, including high-severity wildfire, insects and diseases.

Dwarf mistletoe is an element of the forest landscape. There is a varied level of mistletoe across
the landscape, comparable with historic conditions such that it does not impede achieving and
sustaining desired uneven-aged forest conditions. Desired stand dwarf mistletoe infection levels
do not exceed 20 percent infection of the host species (trees per acre basis), or 25 percent of the
area infected for any given tree species (Conklin and Fairweather 2010). Dwarf mistletoe
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infections are irregularly distributed among tree groups, such that effects are limited to the forest
group and patch scale.

Desired future conditions for understory vegetation include increased diversity, productivity, and
abundance of understory species.

Need for Change
Ponderosa Pine

In general across northern goshawk habitat, there is a need to decrease canopy cover and create a
more variable and patchy tree distribution. There is a need to decrease the percent of the project
area in “closed” canopy conditions within VSS 3, 4, 5, and 6 groups. There is also a need to
create a more variable, patchy tree distribution across the project area. There is a need to decrease
stand densities in the majority of the ponderosa pine and mixed conifer forest within the project
area. There is a need to reduce tree densities across northern goshawk nest areas and create non-
uniform tree spacing.

Vegetative Structural Stage (VSS)

The desired VSS distribution for the northern goshawk according to the Forest Plan, in
comparison with existing conditions and the resultant gap, is displayed in Table 9. VSS
guidelines apply only to pine stands located outside of MSO habitat. In order to obtain desired
future conditions, there is a need to decrease the proportion of the ponderosa pine in young and
mid-aged forest by approximately 43 percent. VVSS 1 and 2 are severely lacking across the
project area or occur in small amounts. Thus, there is a need to create up to 20 percent openings
across the forested ponderosa pine stands within the project area to increase and promote existing
natural regeneration, thereby increasing VSS1 and VSS2. Additionally, there is a need to
increase the proportion of the project area in mature to old forest by approximately 22 percent.

Currently approximately 100 percent of goshawk nest areas within the ponderosa pine are VSS 4.
There is a need to manage nest stands to help move the nests stands to the desired VSS 5 and 6
classes.

Table 9: Desired Vegetative Structural Stage (VSS) distribution for the northern goshawk,
according to the Forest Plan, for DLH (ponderosa pine)

VSS DISTRIBUTION VSS1 | VSS2 | VSS3 | VSS4 | VSS5 | VSS6
DESIRED FUTURE

10% 10% 20% 20% 20% 20%

CONDITIONS

EXISTING

CONDITIONS: 0 0 39 44 ! 1
NEED FOR CHANGE +10% +10% -19% -24% +13% +9%

Dry Mixed Conifer

There is a need to reduce overall stand density in the majority of mixed conifer stands. There is a
need to reduce the threat of high intensity wildfire in mixed conifer stands within the MSO PACs.
There is a need to reduce fire hazard to “low” or “moderate” and to create conditions conducive
to the reintroduction of low-intensity prescribed fire. There is a need to create a leave tree
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arrangement that would result in decreased inter-tree competition, increased tree health and vigor,
reduced fire hazard, and increased size class diversity

There is a need to reduce canopy cover on the 76 percent of mixed conifer areas where canopy
cover exceeds 60 percent. There is a need to reduce SDI in mixed conifer areas where SDI is
greater than 35 percent of max SDI. Three is a need to reintroduce periodic low intensity fires.

Wet Mixed Conifer

There is a need to minimize the amount of high burn severity that would occur if the wet mixed
conifer areas were to burn in a wildfire. There is a need to reduce the current fuel loading. There
is a need to increase the percentage of early seral species the wet mixed conifer by creating
openings across 10 percent of the area. There is a need to protect aspen and maple regeneration
from ungulate browsing by jackstrawing or fencing.

Aspen

There is a need for increased regeneration, protection of regeneration from ungulate browsing,
decreased conifer density and competition within aspen clones, and improved health, vigor,
longevity, and sustainability of aspen clones. There is a need to remove conifer encroachment
across 22 acres of identified aspen stands and within pockets of aspen that occur within
ponderosa pine and mixed conifer stands. There is a need to protect aspen regeneration from
ungulate browse by either jackstrawing or fencing.

Grasslands

There is a need to restore identified mountain grasslands. There is a need to remove
encroachment to the known historic extent and to restore frequent fire return interval.

Old Growth

There is a need to increase the amount of area allocated to be managed toward old-growth desired
conditions in the ponderosa pine cover type forest in the MM area by a minimum of 332 acres.
There is a need to designate and manage to develop old growth all stands within MSO PACs and
goshawk nest stands that do not currently meet existing old growth conditions. Those stands
would need to be managed to achieve old growth conditions over the long term.

Forest Health

There is a need to decrease stand densities below critical thresholds for increased risk of bark
beetle attack and mortality. There is a need to reduce fire hazard to “low” or “moderate” and to
create conditions conducive to the reintroduction of low-intensity prescribed fire. There is a need
to create a tree arrangement that would result in reduced fire hazard; decreased inter-tree
competition; increased tree health, vigor, and resiliency to the effects of climate change; and
increased size class diversity.

Soil and Water Resources

The description of existing conditions of soil resources, including limitations associated with their
management and land use activities, relies largely on information published in the Coconino
National Forest (CNF), Terrestrial Ecosystem Survey (TES) (Miller, et. al. 1995). The Soils &
Hydrology Specialist Report includes more information about existing conditions, including
background on TES and watershed condition framework.
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Existing Conditions

Soil Condition

A soil condition category is assigned to each TES map component either through Universal Soil
Loss Equation (USLE) predictions regarding long-term annual soil loss or using the soil quality
(condition) assessment and rating protocol developed for Region 3 of the Forest Service (USDA
Forest Service, File 2550). Soil condition ratings are based on interpretations of the three
primary soil functions: soil hydrologic function, soil stability and nutrient cycling. In general,
hydrologic function of the soil is assessed based on indications of reduced infiltration through
compaction and modification of surface soil structure.

Soil condition classes used are Satisfactory, Impaired, and Unsatisfactory. The entire DLH
portion of the project area is within the Satisfactory soil condition class. Roughly 98 percent of
MM is also in the Satisfactory soil condition class; the remaining acres are listed as Impaired, due
to those areas having less vegetative ground cover than identified in the TES reference conditions
for possible reasons ranging from conifer encroachment to grazing by domestic and wild
ungulates. The satisfactory condition of soils in the analysis area is generally attributed to high
amounts of vegetative ground cover, including vegetation basal area and litter, which serves to
protect the soil from raindrop impact and dissipate the energy of overland flow. Despite this
overall rating, nutrient cycling within ponderosa pine and mixed conifer vegetation types has
been observed to be less than satisfactory as a result of low understory species diversity. This
low diversity of understory species is typically the result of a dense overstory canopy cover that
limits growth of herbaceous plants.

Soil burn severity has been identified as a key indicator of the susceptibility of a burned area to
accelerated erosion and flooding and, consequently, soil burn severity categories are used to
determine appropriate soil and hydrologic parameters needed for post-fire runoff and erosion
modeling (see the Soil and Water Resources Methodology section for more information about the
modeling). More analysis of soil burn severity is included in the Soil and Water Resources section
(within the No Action Alternative analysis) of Chapter 3.

Erosion Hazard Rating

TES defines erosion hazard as the probability of soil loss resulting from the complete removal of
vegetation and litter. It is determined though a comparison of the potential soil loss rate for a map
unit component as calculated using USLE to the estimated tolerance soil loss rate for a map unit
component. A slight rating indicates that all vegetative ground cover could be removed from the
site and the resulting soil loss will not exceed "tolerance soil loss rates. A moderate rate
indicates that predicted rates of soil loss will result in a reduction of site productivity if left
unchecked. Conditions in moderate erosion hazard sites are such that reasonable and
economically feasible design features can be applied to reduce or eliminate soil loss. A severe
rating indicates that predicted rates of soil loss have a high probability of reducing site
productivity before mitigating measures can be applied. Erosion hazard ratings for soils within
the DLH and MM analysis areas are shown in Figure 8 and Figure 9.

The majority of soils in map units associated with the DLH analysis area have low soil erodability
factors; however, many of these same soils are assigned moderate to severe erosion hazard
ratings. This can generally be explained by the steep slopes in the DLH area. Slope has a strong
influence on erosion as reflected in USLE since runoff velocity is a function of slope gradient.
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The majority of soils associated with TES map units in the MM analysis area have moderate soil
erodability factors. Map units with severe erosion hazard ratings are often found on steep slopes.

Figure 8: Erosion Hazard Ratings within the DLH Analysis Area
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Figure 9: Erosion Hazard Ratings within the Mormon Mountain Analysis Area
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Hydrology: Watersheds and Streamcourses

The DLH analysis area occurs mostly within the Upper and Lower Rio De Flag subwatersheds
with the analysis area’s northeastern boundary roughly coincident with the western boundary of
the Doney Park sub-watershed. All three of these sub-watersheds are in the larger Rio De Flag
watershed, which drains to the Little Colorado River to the east. The analysis area is drained by
two drainage areas tributary to the Rio De Flag; Schultz Creek and Spruce Avenue Wash as
shown in Figure 10. The analysis area contains one feature mapped as a wetland by the National
Wetlands Inventory (NWI), which is located in the DLH-portion of the project area and
commonly known as “Dry Lake.”

There are three mapped springs in the analysis area including Orion Spring and an unnamed
spring in the DLH-portion of the project area, and Weimer Spring in in the MM-portion of the
project area.
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There are two main drainages in the DLH-portion of the project area; Schultz Creek and Spruce
Avenue Wash. These drainages are both tributary to the Rio De Flag. Flow data for these
drainages is limited to measurements of peak discharge as estimated using crest-stage gages
installed and monitored as part of a USGS study of the flood hydrology in and around the City of
Flagstaff (Hill, et.al., 1988). In six of eleven years of gage data, no discharge was recorded for
the Schultz Creek drainage. In the eleven year period of record spanning from 1970 to 1980, the
highest peak discharge of 48 cubic feet/second (CFS) was recorded in April 1973. The no or low
annual peak discharge estimates for Schultz Creek are likely attributable to the mostly
undeveloped nature of the Schultz Creek drainage basin combined with its high amount of
vegetative ground cover, high infiltration rates of the associated forest soils, underlying geology,
and its position relative to subsurface water-bearing zones. Schultz Creek is considered an
ephemeral stream. There may, however, be portions of the roughly six mile long drainage with
more persistent surface water as has been observed in the vicinity of the Schultz Creek and Sunset
trail intersection where willows (Salix sp.) are present and surface water has been observed
persisting into June, which is usually the driest month of the year.

As part of the same USGS study referenced above, annual peak discharge estimates for Spruce
Avenue Wash (referred to as the Switzer Canyon Tributary by the USGS) were made from crest-
stage gage measurements spanning a 12 year period of record beginning in 1968 and ending in
1980. Annual peak discharge estimates for this drainage ranged from a low of 15 CFS in
December of 1971 to a high of 262 CFS in August of 1968. The USGS study concluded that
most of the runoff in this drainage originated from the urbanized portion of the drainage basin.
Although the amount of runoff generated in the undeveloped portion of the drainage basin
occurring on Forest Service-managed lands was not determined, observations made where the
Spruce Avenue Wash crosses Cedar Street indicated that runoff did not reach the urban part of the
watershed and the highest peak discharge was estimated to be five CFS, presumably based on an
observation of flow debris. The limited discharge from the un-urbanized portion of the Spruce
Avenue Watershed is probably attributable to the same factors limiting flow in Schultz Creek and
this drainage is also classified as ephemeral.

See the Soil/Hydrology Specialist Report for more information about ephemeral and intermittent
surface water within the project area.
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Figure 10: Streamcourses and Drainage Areas within the DLH Portion of the

Analysis Area
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The MM analysis area is almost entirely within the Walnut Creek-Upper Lake Mary (ULM) sub-
watershed as shown in Figure 11. The flow of surface water to Upper Lake Mary, an important
watershed for the drinking water of Flagstaff, is derived from the Walnut Creek — ULM sub-
watershed. This sub-watershed is part of the Walnut Creek watershed which drains to the San
Francisco wash, located east of Flagstaff, and eventually, to the Little Colorado River. Three
drainage areas with outlets at Upper Lake Mary, informally referred to Newman basin, Middle
basin, and East basin, drain the MM analysis area as shown in Figure 11.

There are two main streamcourses with headwaters in the MM-portion of the project area that
enter Lake Mary as shown in Figure 11: Newman Canyon and an unnamed streamcourse.
Roughly 44 percent of the project area (1300 acres) drains through Newman Canyon. Except for
roughly 22 acres (less than one percent) of the project area that drains through Railroad Wash
entering roughly the upper portion of Upper Lake Mary, surface flow from the remainder of the
project area is directed through an unnamed drainage entering the upper end of Upper Lake Mary.
No flow data exists for these drainages, but the size and elevation of the contributing watersheds

suggest that these drainages may be intermittent flowing for extended periods during the spring
from snow melt.
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Figure 11: Streamcourses and Drainage Areas within the MM Area
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As discussed in the Fire and Fuels section, approximately 88 percent (4,783 acres) of the DLH
portion of the analysis area is in fire regime I, condition class 3 with most of the remaining area in
fire regime 111, condition class 3 (1,487 acres). Within the MM portion of the analysis area,
approximately 89 percent (2,646 acres) is within fire regime I, condition class 3. This high
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departure from natural (reference) conditions highlights the vulnerability of the catchments
draining the analysis area to a fire that would likely greatly alter the catchment hydrologic
response, rate of erosion, and sediment transport (Neary, et.al., 2005).

Water Quality

There is limited water quality data available for streamcourses within or immediately downstream
of the analysis area primarily because they are not perennial surface waters. Arizona Department
of Environmental Quality’s (ADEQ) most recent assessment of surface water quality included
two streamcourses with their headwaters at roughly the northern boundary of the MM-portion of
the analysis area: Newman Canyon and Railroad Wash (ADEQ, 2012). Both streamcourses were
rated as “inconclusive” though no exceedances of state water quality standards were reported
during the respective sampling periods. Both streamcourses were sampled near their inlets to
Upper Lake Mary. ADEQ also assessed and rated as “inconclusive” a 3.7 mile reach of the Rio
De Flag extending from the discharge outfall for the City of Flagstaff’s Wildcat Hill wastewater
treatment facility to San Francisco Wash. No exceedances of state water quality standards were
reported during the sampling period. This reach is downstream of locations where Schultz Creek
and Spruce Avenue Wash/Switzer Canyon enter the Rio De Flag.

In 2002, five lakes in what is referred to as the “Lake Mary Region” (LMR), including Upper
Lake Mary, were listed as impaired for mercury in fish tissue. A TMDL study of the LMR lakes
was completed in 2010 (ADEQ, 2012). Potential sources of mercury identified in the report
included direct atmospheric deposition to the lakes, and input of sediment containing mercury
from atmospheric deposition or existing naturally in soil parent material. In Upper Lake Mary,
81 percent of the average annual loading of mercury for a 10 year period was estimated to be
from sediment input to the lake, whereas 19 percent was attributed to direct atmospheric
deposition. It was further determined that most of the annual sediment loading was from
transport by snowmelt though average mercury concentrations in runoff during August and
November were more than twice average mercury concentrations in runoff during January
through April, suggesting that rainfall has a bigger contribution than suggested by previous
determinations.

Desired Conditions

The following desired conditions for soils and water resources are based on applicable state and
Federal laws, Forest Service direction, and the professional judgment of the interdisciplinary team
resource specialist.

o Critical soil functions and processes including the infiltration and storage of water, the
cycling and storage of nutrients, and the maintenance of diverse populations of native soil
microflora are enhanced or preserved. Management activities do not produce substantial
and permanent impairment of land productivity.

e Water quality meets state standards for designated uses. Sediment inputs to stream
courses do not contribute to impairment of stream courses or other water bodies.

e Susceptibility of soils and water resources to the potential negative consequences from an
uncharacteristic wildfire are minimized.
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Need for Change

The need for change for the soils and water resource area are closely tied to those described in the
Fire Hazard Section above. In order to meet the desired conditions defined above, there is a need
to reduce the potential for high severity wildfire in the project area to reduce the potential effects
from fire on the forest soils and water resources.

Proposed Action Development & Refinement

The proposed action displayed here is the updated version of the proposed action published in
April 2013, and represents many of the comments received during the scoping period and
subsequent IDT meetings.

Proposed Action

In response to the purpose and need, the Coconino National Forest proposes to conduct thinning
and burning activities within the approximately 10,544 acre project area using a variety of
harvesting methods, analyzed in three action alternatives: Alternative2: Proposed Action with
Cable Logging, Alternative 3: Proposed Action without Cable Logging, and Alternative 4:
Minimal Treatment. Two Forest Plan amendments are proposed for all three of the action
alternatives: Amendment 1 relates to treatments in Mexican spotted owl habitats, and Alternative
2 would authorize mechanized equipment use on slopes above 40 percent.

Chapter 2 displays proposed activities by alternative for comparison; more detailed information
about each alternative, including design features, can be found in Chapter 2. In general, the
proposed action would:

e Cut up to approximately 5,329 acres of mixed conifer stands, up to 3,240 acres of
ponderosa pine stands, up to 22 acres of aspen stand, and 60 acres of grasslands. Trees
cut would be piled, burned, lopped and scattered or removed.

e Cut trees up to 18 inches dbh on 3,141 acres within 10 MSO PACs, potentially during
one but no more than two breeding seasons (see the Forest Plan Amendments section of
Chapter 2).

e Cut trees up to 5 inches dbh within 80 percent of the Schultz Creek nest core (20 percent
would be deferred). Conduct prescribed burning within all MSO nest cores. All activities
within MSO nest cores would occur outside of the breeding season (see the Forest Plan
Amendments section of Chapter 2).

e Conduct prescribed burning on up to 8,973 acres. Burning methods would include
jackpot, pile burning and broadcast. Maintenance burns would occur every five to ten
years in the ponderosa pine to maintain openings between trees, maintain tree groups and
clumps, and move towards and/or maintain Fire Regime Condition Class (FRCC) I.
Maintenance burning may not occur within the mixed conifer during the life of the
project due to its historically higher fire return interval.

40 Final Environmental Impact Statement for the Flagstaff Watershed Protection Project



Chapter 1 — Purpose and Need

e Utilize (and reconstruct as needed) up to approximately 21 miles of existing closed roads
and new temporary roads. Use of the roads would be temporary. Once treatment has
occurred, roads would be returned to a closed status and/or decomissioned.

o Decommission up to 4.38 miles of select closed roads. Decommission methods would
include installing signs, gates, rock barriers, ripping, or re-contouring of slopes to
preclude future motorized use. Roads that have established vegetation may need minimal
treatment while others may need to be entirely ripped, seeded and roadbeds re-contoured.

o Implement a permanent Campfire Closure Order in the Dry Lake Hills portion of the
project area.

Design Criteria Integral to the Proposed Action by
Resource

e Forest Plan requirements by resource which are required of all activities in the proposed
action are located in Appendix C.

e Sampling surveys for heritage resources has already been completed within the project
area and accepted by the State Historic Preservation Office. Additional surveys for any
new disturbance areas, including temporary road locations, would be conducted prior to
implementation.

e The project-specific MSO monitoring plan would be finalized through consultation with
the Fish and Wildlife Service prior to implementation.

e Treatments would be designed to manage for old age trees in order to have and sustain as
much old forest structure as possible across the landscape.

Relationship to the Forest Plan

This EIS is a project-level analysis; its scope is confined to addressing key issues and possible
environmental consequences of the project.

The Coconino Land and Resource Management Plan (hereafter referred to as the “Forest Plan”)
sets forth in detail the direction for managing the land and resources of the forest. The desired
conditions for the project are based on Forest Plan objectives, goals, standards and guidelines. As
appropriate, the desired conditions also reflect the language from the draft forest plan currently
underway. The analysis also tiers to the forest’s Final Environmental Impact Statements (USDA
Forest Service 1987) as encouraged by 40 CFR 1502.20. All three action alternatives would
include two site-specific amendments to the 1987 Forest Plan related to MSO treatments and use
of mechanical equipment on slopes greater than 40 percent. See Chapter 2 and Appendix A for
more information.
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Management Direction

The project area includes 11 Management Areas (MA) as described in the Coconino NF forest
plan (pp. 46 to 206-113). An additional 40 acres is classified as private lands which were formerly
private but are now Forest Service land. In the Dry Lake Hills part of the project the Schultz
management area (MA-36) overlays most of the project area. In the Mormon Mountain part of
the project the Lake Mary Watershed Management Area (MA-35) also overlays most of this part
of the project area.

Table 10 summarizes applicable forest plan direction by Management Area (MA) for those
management and geographic areas where fuels reduction actions are proposed. Chapter 4 of the
Forest Plan (pp. 21 to 206-118) has detailed descriptions of forest-wide resource direction
specific to the management/geographic areas. How the alternatives are consistent with the Forest
Plan is discussed in Chapter 2, Alternatives, and in Appendix C.

Table 10: Forest Plan Management and Geographic Areas, Acres within Project Area

Forest Plan Management Area/Geographic | Acres of Management
Management Area Description Area/Geographic Area
Area/ Geographic in Project Area
Area
MA -3 Ponderosa pine and mixed conifer 5,509 acres
on less than 40 percent slopes
MA -4 Ponderosa pine and mixed conifer 3,734 acres
on greater than 40 percent slopes
MA -5 Aspen (MA-08) 91 acres
MA -6 Unproductive Timber Land 672 acres
MA-8 Pinon-Juniper Woodlands, greater 15 acres
than 40 percent slope
MA-9 Mountain Grasslands 46 acres
MA-10 Grasslands and sparse Pinyon- 140 acres
Juniper Above the Rim
MA-18 Elden Environmental Study Area 278 acres
Electronic Sites 28 acres

Decision Framework

Given the purpose and need of the project, the Coconino Forest Supervisor will review the
proposed action, other alternatives and the environmental consequences in order to decide

whether or not, and in what manner, lands within the Flagstaff Watershed Protection project area
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would be treated to reduce wildfire and flooding hazards. The decision will be based on a
consideration of the environmental effects of implementing the proposed action or alternatives.

Based upon the effects of the alternatives and public comment, the Forest Supervisor will decide
the best method for treating within the project area, which could involve a blending of
alternatives. This “blending” could mean that a portion of two or more alternatives are chosen to
essentially create a new alternative, as long as that decision includes actions that are identified
and the potential effects are disclosed through the analysis of at least one of the alternatives. The
range of alternatives included in the DEIS seeks to cover every feasible treatment option so that
the responsible official can compare effects of each before deciding.

Items in this decision will include:

e number of acres treated mechanically

e number of acres treated by hand thinning

e number of acres treated with prescribed fire

o treatments within the MSO recovery habitat

e treatments within MSO PACs and protected habitat

e treatments within northern goshawk habitat

e construction and rehabilitation of new temporary roads

e decommissioning of closed roads after implementation

o type of implementation method to be used

e issuance of a permanent campfire restriction order in the Dry Lake Hills

e project-specific Forest Plan amendments

e design features to protect forest resources of soil, water, scenery values, wildlife and
habitat, and rare plants

e monitoring proposal for treatments in MSO habitat

Public Involvement

FWPP has been listed on the Coconino National Forest Schedule of Proposed Actions (SOPA)
since January, 2013. Throughout the project’s proposal development and the scoping period, the
FWPP interdisciplinary team (IDT) met with interested parties, agencies and Tribes, including the
Arizona Department of Game and Fish, the United States Fish and Wildlife Service, the
Ecological Restoration Institute of Northern Arizona University, and environmental groups to
discuss the proposed action.

Scoping

The formal 30-day public scoping period began with the publication of the Notice of Intent (NOI)
to prepare an Environmental Impact Statement in the Federal Register on April 11, 2013, and
ended May 13, 2013. The NOI referenced the public open house for May 1, 2013 hosted by the
Forest, and that the Greater Flagstaff Forests Partnership (GFFP) would be hosting meetings on
behalf of the City of Flagstaff, with information about the external project website
(www.flagstaffwatershedprotection.orqg).
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Scoping letters, including a link to the proposed action on the Forest website, were sent as hard
copies to 606 individuals, including permittees, property owners, and state and local agencies.
Thirteen personalized letters to tribal contacts were mailed simultaneously, and included hard
copies of maps and the proposed action. An additional 157 cover letters with links to more
detailed project information were sent to email contacts. A press release was issued from the
Coconino National Forest April 10, 2013, and a public open house on the proposed action was
held on May 1 to provide more information on potential activities, funding sources, and
collaboration with the city. Notices regarding the meetings were posted on the Coconino website
and the Flagstaff Watershed Protection Project external website.

Approximately 19 people attended the public meeting. Throughout April 2013, the City of
Flagstaff hosted three outreach meetings targeted at specific interest groups with Forest Service
involvement, including one for recreation user groups, interest groups, and adjacent land owners
in the Mount Elden area (respectively). An additional public meeting geared toward the primarily-
seasonal residents of Mormon Lake was hosted by the Forest Service on August 24, 2013. Twenty
residents attended the meeting, held at the Mormon Lake Fire Station, and primarily voiced
concerns about dust abatement and ensuring Best Management Practices are followed during
implementation.

Using the comments from the general public, other agencies, environmental groups and Tribes
(see Issues section), the interdisciplinary team developed a list of issues to address.

Tribal Consultation

On February 14, 2013 the Forest sent a separate consultation letters providing information and
seeking involvement and comments to 13 Tribes and Tribal Chapters including the Pueblo of
Acoma, the Hualapai Tribe, the White Mountain Apache Tribe, the Fort McDowell Yavapai
Nation, the Navajo Nation, the Yavapai-Apache Nation, the Hopi Tribe, the Tonto apache Tribe,
the Pueblo of Zuni, the Yavapai Prescott Indian Tribe, the San Carlos Apache Tribe, the San Juan
Southern Paiute Tribe, and the Havasupai Tribe, who all have historic ties and an interest in the
Coconino National Forest. Two written responses were received and The San Carlos Apache
Tribe responded with a thank you and deferral to the Yavapai-Apache Nation, and the Hopi Tribe
asked for additional information on what the expected outcome of the proposals would be and
invited project representatives to their next administrative meeting. IDT representatives met with
the Hopi Tribe on March 21, 2013 and on February 12, 2014 in Kykotsmovi, AZ; the Navajo
Nation on May 7, 2013 in Window Rock, AZ; the Cameron Chapter of the Navajo Nation on July
14, 2013 to discuss the project. Representatives are also scheduled to meet with the San Carlos
Apache Tribe March 5, 2014 in Globe, AZ. A tribal consultation report can also be found in the
FWPP project record.

Issues

During the scoping process for FWPP, the public and the IDT identified several issues. The Forest
Service separated the issues into two groups: relevant and non-relevant issues. Relevant issues
were defined as those directly or indirectly caused by implementing the proposed action. Non-
relevant issues were identified as those: 1) outside the scope of the proposed action; 2) already
decided by law, regulation, Forest Plan, or other higher level decision; 3) irrelevant to the
decision to be made; or 4) conjectural and not supported by scientific or factual evidence. The
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Council on Environmental Quality (CEQ) NEPA regulations explain this delineation in Sec.
1501.7, “...identify and eliminate from detailed study the issues which are not significant
[relevant] or which have been covered by prior environmental review (Sec. 1506.3)...” A list of
non-relevant issues and reasons regarding their categorization as non-relevant may be found in
the project record.

Twenty-five submissions from the public were received, containing a total of 144 comments (see
the Scoping Summary document in the project record). One comment brought forth from the
Center for Biological Diversity requested the development of an action alternative that would
retain the Large Tree Retention Strategy (LTRS) developed by the Four Forests Restoration
Initiative (4FRI) in its entirety, and also brought forth the concept of strategic placement of
treatments, which is discussed in Chapter 2 for all the action alternatives. Another comment from
Wildearth Guardians requested an alternative that did not include any temporary road
construction and used hand thinning only. Some of the comments resulted in the refinement of the
proposed action, including development and/or modification of design features and clarification
of statements. Two additional action alternatives would also developed and retained for further
analysis.

As for relevant issues, the Forest Service identified the following issues during scoping:

1. Restoration versus Fire Hazard Reduction Issue: A common public concern voiced
during scoping was the importance and sustainability of restoring ecosystems versus a
purely fire-hazard reduction approach to treatment because there is concern that a fire-
hazard reduction approach would result in unnecessarily departing from historical
conditions that could be more sustainable long-term. This issue is addressed by providing
clarification in the Silviculturist report of which treatments are restoration-focused and
which are designed for fire hazard reduction, and why the focus may not be a strict return
to historical conditions in every part of the project area. Chapter 2 contains a section
titled “Restoration Versus Fire Hazard Reduction” which discusses the proposed
treatment types and whether their focus is restoration or fire-hazard reduction (see Table
23). The Silviculture section in Chapter 3 contains more detailed information,
summarized from the Silviculture Specialist Report, located in the project record.

2. Mixed Conifer Issue: Several comments included concerns about different aspects of
treatments in mixed conifer including what was perceived to be a proposal to change the
Fire Regime of mixed conifer areas, the potential for vegetation conversion, and the
differences between wet and dry mixed conifer vegetation types and treatments. The
Silviculturist and Fire/Fuels sections include discussions of the existing and desired
conditions for the primary vegetation types in the project area, including but not limited
to species composition, canopy cover, tree group size, basal area, trees per acre, and Fire
Regime Condition Class, and a discussion of how each alternative affects those
conditions. The Silviculture section also contains an explanation of desired tree group
size and basis for those ranges, as well as an explanation of wet and dry mixed conifer
characteristics and locations. The Fire and Fuels section analyzes the effects of the
proposed treatments on Fire Regime Condition Class of mixed conifer vegetation.

Several comments also voiced concerns over treatments proposed in mixed conifer
vegetation types due to its relative rarity and importance to wildlife. The Silviculture
section includes discussion and clarification of where dry and wet mixed conifer occurs
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and the ecological need to treat in those areas. The Silviculture section also discusses
how treatments in those areas would differ from each other and from treatments proposed
for ponderosa pine. The Wildlife section includes discussion of anticipated effects of
mixed conifer treatments on wildlife, particularly those species dependent on the mixed
conifer vegetation type.

Conservation of Large (16” dbh+) Trees Issue: some comments indicated that the Forest
Service should adopt project-level restrictions to minimize the cutting of trees greater
than 18 inches dbh. This issue is addressed in Alternatives 3 and 4 through a greater
focus on the protection of large-diameter trees; in Alternative 3 by the absence of cable
logging, and in Alternative 4 though a minimal treatment approach. The Silviculture
section details the estimated number of large (16” dbh +) trees that would be retained
post-treatment under each alternative. Additionally, design features to protect fire-scarred
mixed conifer species, large oaks and alligator juniper were be added to the action
alternatives.

Monitoring Issue: Several comments included concerns over the lack of monitoring for
anything other than the Mexican spotted owl and thus the potential to not know the
effects of treatments on other wildlife and habitats. While the Mexican spotted owl
includes an additional species-specific monitoring program, monitoring of treatment
implementation, treatment effectiveness, and of wildlife habitat will occur. Specialists
identified any required and/or supplemental monitoring that would occur in their resource
areas as a part of this project, such as implementation and effectiveness monitoring.
These monitoring requirements, as well as monitoring efforts proposed by outside
organizations within the project area, detailed in Chapter 2 and Appendix B.

Snag Retention and Creation Issue: There is some concern over the loss of snags due to
cable logging and also the effectiveness and viability of snags created through girdling
and topping healthy trees compared to snags created through natural processes. This issue
is addressed in Alternatives 3, which would not include cable logging harvesting methods
and Alternative 4, which would treat a reduced area and thus restrict potential impacts on
existing snags. Concerns about the viability of snag development are discussed in the
Wildlife section of Chapter 3.

Prescribed Burning/Maintenance Issue: Public comments showed concern over proposed
exclusion of prescribed burning in areas with mixed conifer on steep slopes due to the
effectiveness and importance of prescribed fire. Concerns over whether maintenance
burning would be included and what the intervals would be for the different fire regimes
also arose during the scoping period. This has been addressed by revising the action
alternatives to include prescribed burning over more of the project area, but with a
different method proposed for wet mixed conifer. Maintenance burning was also included
in the action alternatives with different return intervals proposed for ponderosa pine and
mixed conifer. Chapter 2 and the Fire/Fuels section of Chapter 3describes how the
proposed prescribed burning would be implemented for different vegetation types within
the project area. The Fire/Fuels section also includes a discussion of the different Fire
Regime Condition Classes (FRCCs) throughout the project area, and the goals and
impacts of prescribed burning/maintenance burning within them.
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7. Significance of Forest Plan Amendments Issue: The public voiced a concern about the
significance of the proposed Forest Plan amendments included in one more of the
alternatives due to the impact of these amendments on wildlife species including the
northern goshawk and the Mexican spotted owl. This issue is addressed through the
analyses of each Forest Plan amendment in each resource area and by the removal of the
proposed amendment for canopy cover/interspaces; the latter was determined not to be
necessary to meet the purpose and need of the project. Specialists included discussions of
the effects of these amendments in their effects analyses, and the DEIS includes details
on what would be amended in the Forest Plan and why.

8. Visual Effects Issue: The IDT identified a concern about potential impacts to scenic
resources as a result of implementation due to the highly-valued view sheds contained
within the project area. This concern is addressed through the development of Alternative
4, which includes a minimal treatment scenario. The Scenery Management section
discusses effects to these resources and provides examples of what post-treatment
conditions may look like under the different alternatives.

In addition to the issues identified above, a number of issues identified from public scoping were
addressed through Design Features incorporated into one or more of the alternatives. The
following topics were addressed through modification and/or creation of a design feature
associated with the proposed action to address issues common to all action alternatives:

Residual slash treatment

Retention of old growth trees

Single-track trail protection

Fuelwood gathering area identification

Biomass utilization

No machine piling within 300 feet of residences

No hand piling within 50 feet of residences

Hunting access coordination with AZGFD

Dust abatement measures on Forest Roads during hauling activities

CoOoNOR~WNE

Publication of the Draft Environmental Impact Statement

On July 3, 2014 the draft environmental impact statement (DEIS) was released and the Federal
Register published a notice of availability. This date began the 45-day comment period for public
input. The DEIS included three action alternatives and the no action alternative. The DEIS
summarized information from specialist reports on the potential effects of each alternative to fire
and fuels, air quality, forest structure and health, soil and water resources, wildlife, scenery,
economics, invasive plant species, sensitive plants, recreation and heritage. In anticipation of
most people not having the time to read the entire DEIS, various shortened versions were
provided, including a Reader’s Guide and a Summary with Comparison Tables, pulled from
Chapters 1 and 2 of the DEIS. Numerous outreach events were also held during the comment
period, including two open houses (held July 17 and 22), two presentations and field visits with
neighborhoods abutting the project area, a meeting with the Mormon Lake community, and
meetings with special interest groups including Flagstaff Biking Organization and the Ecological
Restoration Institute. In addition, information was disseminated through local media outlets,
including KNAU and the Arizona Daily Sun. The FS Project Manager was also available for

Final Environmental Impact Statement for the Flagstaff Watershed Protection Project 47



Chapter 1 — Purpose and Need

guestions throughout the comment period, and offered to meet with interested individuals at their
convenience (see email from August 11, 2014 in the Project Record). A Map Packet was made
available on the Forest Service project website, along with copies of individual specialist reports,
and an external website was developed in order for the public to more easily access information
about the project (www.flagstaffwatershedprotection.org). Interactive Google Earth project maps
were posted on the external website to allow the public to more easily determine locations of
proposed treatments, temporary roads, and harvesting systems.

Response to DEIS, and Changes from Draft to Final

One hundred and seven submissions were received during the comment period on the DEIS;
within those submissions, 530 individual comments were identified. Three main themes emerged
from those comments:

1. Impacts from cable logging

a. Erosion
b. Unknown since it’s not common in southwest
c. Visual

2. Implementation/Monitoring
a. Forest Service oversight of contractor(s) (including marking, tree selection, and
during harvesting)
b. Monitoring tied to wildlife, treatment effectiveness, noxious weeds and soil
impacts
c. Maintenance (and how to finance)
3. Recreation
Impacts to trails (system and non-system)
Overlap with the Mount Elden/Dry Lake Hills Recreation Planning Project
Area closures/safety concerns/duration during implementation
Temp road to trail conversions
Public outreach

P00 o

The comments, interactions with the public and project partners, and discussions with the IDT
resulted in modifications to the alternatives and updates to the analysis of potential effects.
Responses were provided for each of those comments or concern areas in the extensive Response
to Comments document, which is available online and in the project record. In addition to
responding to comments, the IDT also updated the FEIS to reflect the modifications of
alternatives and analyses. The main changes between the draft and final EISs include:

o Inclusion of a Socio-Economics section to address public comments related to project
impacts on local economies and communities.

e Change in location of the temporary road proposed south of Mount Elden and north of
the private property boundary.

e More detailed information in the Scenery section about cable logging examples both in
the southwest and in other areas with similar ecosystems, such as eastern Montana.

e More pictures and descriptions of cable yarding systems within the Scenery section of
Chapter 3.
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e Updates to Appendix B - Monitoring Protocols:

o0 Inclusion of Soil and Water Best Management Practices discussion

0 Update to Red Squirrel Monitoring Plan per Arizona Game and Fish Department

0 Update to MSO Monitoring Plan per Fish and Wildlife Service consultation
o Modifications to Design Features, including:

0 Adding a monitoring component to the snag creation design feature to aid in
determining the effectiveness.

0 Adding a design feature to protect caves and karst, and sink holes.

o Clarification on the protection of existing forest system trails during
implementation

0 Addition of design features related to protection of MSO

In addition, an Implementation Plan has been developed to assist in communicating the steps
necessary to implement a forest thinning project (e.g. timber preparation, contracting, contract
oversight); how design features would be executed; and how the treatments would likely be

phased.
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Chapter 2. Alternatives

Introduction

This chapter describes and compares the alternatives considered for the Flagstaff Watershed
Protection Project. It includes a description and map of each alternative considered. This section
also presents the alternatives in comparative form, sharply defining the differences between each
alternative and providing a clear basis for choice among options by the decision maker and the
public. Some of the information used to compare the alternatives is based upon the design of the
alternative (i.e., helicopter logging versus the use of skid trails) and some of the information is
based upon the environmental, social and economic effects of implementing each alternative (i.e.,
the amount of erosion caused by helicopter logging versus skidding).

Action Alternatives: Strategic Placement of Treatments

The concept of strategically placing treatments across a landscape to modify fire growth and
behavior at the landscape level has been proposed as a potential strategy for addressing
implementation problems including limited funding, inadequate road access, variable land
ownership and restrictions on prescribed fire and timber harvest (Finney 2001). Many studies
have shown that strategic placement of treatments, especially intensive treatments, can reduce the
risk of the spread of high-severity wildfire at the landscape level (Finney 2001, Suffling et al.
2008, Kim 2006, Ager et al. 2010)

The action alternatives focus treatment intensities on areas within the landscape that are highly
vulnerable to high-severity wildfire. The project area includes areas on steep slopes with dense
vegetation that have been identified as parts of the landscape most susceptible to post-fire impacts
(because they are the most likely to result in downstream flooding), which means that the project
itself is an attempt to strategically place treatments on the landscape by targeting those areas most
likely to experience high-severity fire and those areas most susceptible to post-fire impacts.

In Alternatives 2 and 3, treatments are proposed for the majority of the project area, with more
aggressive thinning treatments strategically proposed in areas at higher-risk of severe wildfire,
including areas where topography aligns with the dominant winds. Areas within the project that
present low fire hazard or contain uniquely limited habitats are proposed for less aggressive or no
treatment. Alternative 4, in contrast, would include treatments only in those areas identified as
having the highest potential for severe wildfire effects to soil resources as identified through fire
and watershed modeling. The purpose for Alternative 4 is to provide an alternative that includes
only the minimum amount of treatment necessary to meet the purpose and need; thus the
proposed treatments would be more focused and less continuous across the project area.

Harvest Systems/Methods Descriptions

The following descriptions of harvesting systems, machinery and methods are described here to
provide background and context to the proposed treatments and the associated effects analyses in
Chapter 3. All of the systems/methods are analyzed for use, but the actual equipment used would
depend on the final decision and also the contractor procured during implementation. The pictures
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are examples and are not necessarily representative of what would be used within the FWPP
project area.

Conventional Ground Based: Conventional ground based harvest systems typically consist of
several machines that all perform specialized functions. First a feller-buncher cuts the trees with
a saw or shear head and then places them into bunches for subsequent removal. Wheeled fellers-
bunchers, (Figure 12) are the dominant felling machines used in northern Arizona and operate
well, up to approximately a 25 percent slope. Beyond 25 percent it is often necessary to use a
tracked boomed feller-buncher (Figure 13) that has leveling capability and is capable of operating
on steep slopes. These leveling feller-bunchers can work on up to 55 percent slopes but very
rocky ground can limit their operation.

A rubber tired grapple skidder, (Figure 14) then drags whole trees that have been bunched by the
feller-buncher, to a roadside landing area. At the landing, a processor, (Figure 15) removes limbs
from trees and cuts them into log length. Finally, a loader (Figure 16) places logs onto a truck for
transportation to a mill. Logging slash, (limbs and tops) generated at the landing can be burned
on site or chipped and removed as biomass. Conventional ground based harvesting is generally
limited to slopes of 40 percent or less due to capability limitations.

Figure 12: Wheeled feller-buncher used on slopes up to 25 percent
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Figure 13: Tracked, boomed feller-buncher for steep slopes

Figure 14: Grapple Skidder
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Figure 15: Log processer
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Cut to length: The cut to length, (CTL) harvest system consists of a harvester, (Figure 17) that
cuts trees with a bar saw and then, without releasing them from its cutting head, delimbs and
processes them into logs. Limbs and tops are placed in front of the machine and are crushed down
as the harvester moves ahead. A forwarder, (Figure 18) then follows in the harvester’s trail and
loads the cut logs into log bunks on the machine. These logs are carried above the ground service
to a roadside landing. Repeated trips by the forwarder on the trail crush the slash into the ground.

If it is desirable to remove more of the slash, it is possible to only process the tree to the extent
needed to get it on the forwarder. In some instances it may be possible to not process the tree at
all and take it to the landing in tree length form. The stem then must be processed into logs at the
landing.

In the past CTL has been limited to slopes of approximately 40 percent; however recent
developments in technology now allow some models of harvesters and forwarders to operate on
slopes of up to 65 percent slope for downhill forwarding and 45 percent uphill. Rocks that
protrude from the ground over about 12 inches limit operability; however rocks that are
embedded in the ground without a vertical side above ground do not impede operation greatly.

Figure 17: Harvester
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Figure 18: Forwarder on 65% slope

Cable Logging (Skyline Yarding): Skyline yarding uses a system of cables, (Figure 20) to drag
logs or whole trees from the cutting unit to a roadside landing. It is used on sites that are too
steep for ground based operations.

A skyline yarder, (Figure 19) remains stationary on a road and supplies the power to operate the
cables which pull in the harvested stems. The yarder also contains the drums on which the cables
are stored. A tower on the yarder provides partial lift for the logs so that they better clear
obstacles (e.g. topographical features, other vegetation, etc.).

A skyline is strung from the yarder and anchored to a tailhold at the bottom of the cutting unit.
Roughly parallel “corridors” for the skyline needs to be placed every 100 to 140 feet. These
corridors are approximately 12-feet wide and must have all trees removed from them to facilitate
yarding. Logs are laterally yarded to this corridor and are then hauled up the skyline to the
landing.

Trees can be mechanically cut if the ground conditions allow for feller-bunchers or harvesters to
operate on it, otherwise felling is done by hand with chainsaws. Yarding is nearly always done
uphill against gravity as this allows for the logs to remain under control of the yarder. Downhill
yarding is very difficult in partial cuttings such as thinnings and requires a yarder with additional
capability. Downhill yarding results in significantly greater stand damage and safety issues.

Skyline yarding is not limited by slope. If whole trees are yarded to the landing, a processor can

manufacture the stem into logs just as in conventional ground based operations. A loader also
loads the logs onto trucks for tranport.
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Figure 19: Drawing of a skyline logging system, tops of the logs or trees usually drag on the
ground
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A variation of skyline yarding involves a machine referred to as an Excaliner (Figure 21).
Excaliners are excavators that have been converted for use as a skyline yarder. They are capable
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of operating off of constructed roads and yard timber up to the top of steep areas that a
conventional yarder, which must remain on the road, would not be capable of accessing. Yarded
timber is then skidded to a roadside landing with a rubber-tired skidder.

Figure 21: Excaliner yarding logs

A third type of cable yarding system is called a Jammer. Using this system there would be no
defined corridor (skid trail) created up and down the slope, and no lateral yarding to a corridor.
This system is portable and has a boom arm that “throws” a cable or tongs out as shown in Figure
25. The cables are connected to cut trees, and the whole cut trees are moved to an area where they
are grouped and then branches and tops are removed. The Jammers can go off road and are well
suited for shorter slopes of less than 300 feet. Since this equipment does not require a skyline or
carriage, it can be moved around and set to avoid some of the large or old trees.
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Figure 22: Jammer Yarding may be used on short, steep slopes (Photo courtesy Tom
Mahon Logging)

L]

.: 1.,: %

-

Helicopter Yarding: Helicopter logging or yarding is a very simple logging method. Trees are
felled either by hand or mechanically and then lifted free of the ground with a helicopter equipped
with a 150-200-foot long line, (Figure 23) and flown to a roadside landing. Either logs or whole
trees may be removed. However, flying whole trees with limbs and tops attached can
significantly raise logging cost, as limbs and tops have little to no commercial value and are
expensive to fly. Helicopter yarding is an extremely expensive method due to the high cost of
operating a helicopter. If whole trees are flown, the tree is processed at the landing area with a
Processor.
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Figure 23: Helicopter Yarding

Methods of Treating Fuels on Site without Extraction: Fuels can also be treated on site
without being removed. Treating fuels on site could be carried out in areas where removing the
material is not practical or desirable or in areas where the material being cut has little or no
commercial value. Treating these fuels on site may be the most cost-effective method to achieve
fuel reduction goals.

The most commonly employed method is to cut trees by hand, buck them to approximately 6-foot
lengths and place this material into small piles, (Figure 24). Piles are then burned when weather
and fuel moisture condition limit the fire’s potential to spread beyond the pile. This method is
simple, but it is also fairly expensive and labor intensive to implement.
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Figure 24: Hand piles along Elden Lookout Road

On site piling can also be done mechanically with a feller-buncher or a harvester. A harvester is
capable of cutting trees into any length desired and can create piles very similar to a hand
constructed pile. Feller-bunchers however, are not designed to cut trees into logs and as a result
can only place whole trees into long windrows for burning.

On very steep or rocky sites a steep slope excavator, commonly known as a “spider” may be used
to treat fuels, (Figure 25). Spiders are designed to work in extremely difficult topography. While
they are most often used as an excavator for piling or digging, they can be equipped with a
harvester head and can cut, buck and pile standing trees. Their legs operate independently and
they push themselves uphill with their boom. They can maneuver around and over fair sized
boulders that would limit operations of other machines such as harvesters and feller-bunchers.
They are a very specialized machine that is uncommon, especially in northern Arizona.
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Figure 25: Spider piling slash on steep ground

Alternatives Considered in Detall

The Forest Service analyzed four alternatives in detail: the No Action (required by law as a
baseline), the proposed action, and two alternatives to the proposed action in response to issues
brought forth by the public.

Alternative 1: No Action Alternative

National Environmental Policy Act (NEPA) regulations require the no action alternative to be
included as a baseline for comparison to all action alternatives. Under this alternative, no new
areas treated in the FWPP area. Implementation of previous NEPA decisions, including Jack
Smith Schultz and the Eastside Fuels Reduction and Forest Health Restoration projects could
continue. For this Environmental Impact Statement, specialists analyzed the impacts of a modeled
wildfire occurring under existing conditions (see the Fire & Fuels section of Chapter 3 for more
information about the modeled wildfire).

Alternative 2: Proposed Action with Cable Logging Emphasis on Steep
Slopes

Alternative 2 includes the updated proposed action (below) with an emphasis on the use of cable
logging wherever plausible, as detailed in the Implementation Methods section.
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Alternative 2 Treatment Summary

The FWPP project area includes approximately 10,544 acres; roughly 1,605 of those acres are
either non-treatable due to rock faces and/or boulder fields, or are not slated to be analyzed in this
project (see Figure 26). Treatments would include mechanical and hand thinning as well as
prescribed fire on the remaining acres (approximately 8,938 acres).

Mechanical tree thinning would occur within Mexican spotted owl protected activity centers
(MSO PACs) with a desired condition of trees greater than 16 inches dbh contributing more than
50 percent of the stand basal area and maintaining a minimum of 40 percent canopy cover in
pine-oak and 60 percent in mixed conifer per the MSO Recovery Plan (2012, pp. 276-277),
followed by prescribed burning. Hand thinning up to 5 inches dbh in approximately 80 percent of
the Schultz Creek Nest Core and prescribed burning in all nest cores would occur. In addition,
hand thinning up to 9 inches dbh in the DLH, mechanical thinning up to 24 inches dbh on MM,
and prescribed burning at both areas would also occur within MSO nest/roost habitat in
coordination with the US Fish and Wildlife Service (FWS) to reduce the potential for high
severity wildfire (See Table 11 for more information). No cable logging would occur within MSO
nest cores and no temporary roads would be located within MSO nest cores. Some treatments
proposed within occupied PACs may need to occur during the breeding season (March 1-August
31) and would be coordinated with FWS. Treatments in nest cores would not occur during the
breeding season.

Prescribed fire would include initial pile burning to remove slash accumulated through
harvesting, followed by broadcast burning. In areas where fuel loading allows, broadcast burning
may occur prior to thinning. Maintenance burning may occur every five to seven years following
implementation in order to maintain lower fuel loading levels and to restore a frequent, low-
severity fire regime. Mixed conifer on steep slopes may only receive one broadcast burn through
the life of the project due to the difficulty of implementation in these fuel types and terrain, and
also because the historic Fire Return Interval in some vegetation types is historically longer than
the life of this project. Prescribed burning technigues in wet mixed conifer would target
accumulated dead and down material rather than using broadcast burning ignition patterns. Other
slash removal options as described in the Implementation Methods section could also be used in
lieu of burning, including biomass removal.
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Figure 26: Alternative 2 Proposed Treatments, DLH
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Figure 27: Alternative 2 Proposed Treatments, MM
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Table 11: Alternative 2 Proposed Treatment Descriptions, Objectives and Acres®

Treatment Description/Objective

Treatment Type

Ponderosa Pine Fuels
Reduction

(Northern goshawk LOPFA
areas)

These treatments areas are outside of MSO
PACs and northern goshawk PFAs and nest
cores. Mechanical treatment designed to
develop uneven-aged structure and a mosaic
of openings and tree groups of varying sizes.
Openings would occupy approximately 20
percent of the treatment area. Tree groups
would vary in shape, size, density, and
number: generally from 0.05 — 0.7 acres in
size with residual group basal areas of 20-80
ft2 per acre and 2-40 trees per group.

1865 — Dry Lake
Hills (DLH)

766 — Mormon
Mountain (MM)

Ponderosa Pine Fuels
Reduction — Hand Thinning
(Northern goshawk LOPFA
areas)

This treatment includes steep areas that have
low tree density and/or are dominated by
smaller diameter trees where the purpose and
need can be met through hand felling
treatments. Where practical and feasible,
treatments would be designed to develop
uneven-aged structure and a mosaic of tree
groups of varying sizes similar to the
treatment described above.

150 - DLH

Mixed Conifer Fuels
Reduction
(MSO Recovery areas)

These treatments areas include dry mixed
conifer areas outside of MSO PAC:s,
replacement nest/roost habitat, and northern
goshawk PFAs and nest cores, but include
MSO restricted habitat. Mechanical
treatment designed to develop uneven-aged
structure and a mosaic of openings and tree
groups of varying sizes. Trees above 24” dbh
would not be cut except if necessary for
cable corridor locations.™® Openings would
occupy about 10-20 percent of the treatment
area. Tree groups would vary in shape, size,
density, and number: generally less than one
acres in size with residual group basal areas
of 30-90 ft2 per acre and 2-50 trees per

group.

1140 - DLH

Mixed Conifer Fuels
Reduction — Hand Thinning
(MSO Recovery areas)

This treatment includes areas where fuels
reduction objectives can be met through hand
thinning of trees < 9” dbh; where mechanical
treatment could cause high levels of resource
damage; or where mechanical treatments
would be cost-prohibitive.

132 -DLH

® Table 20 describes the harvesting method for each treatment type

10 cable corridors require the removal of trees within the corridor itself as well as hazard trees within the cable logging

unit to ensure safe operations.
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Treatment Type Treatment Description/Objective
MSO PAC Fuels Reduction - | This treatment would create small openings | 180 - MM
Wet Mixed Conifer by hand within and around aspen patches to

promote regeneration. Dead and down
material would be piled for burning to reduce
the heavy fuel loading and allow for lower-
intensity prescribed burning. Trees over 18~
dbh would not be cut. Piles would be placed
in openings to the extent possible to reduce
fire damage to large trees.

MSO PAC Fuels Reduction Mechanical treatment to create a diversity of | 1167 — DLH
tree patch sizes with minimum patch size of | 1592 - MM
2.5 acres. Provide for 10 percent openings
across treatment areas from 0.1 — 2.5 acres in
size. Maintain a minimum of 40 percent
canopy cover in pine/pine-oak and 60
percent in mixed conifer. Post-treatment,
trees greater than 16 dbh would contribute
at least 50 percent of the stand basal area per
MSO Recovery Plan desired conditions
(2012, pp. 276-277). Trees above 18 dbh
would not be cut except if necessary for
cable corridor locations.

MSO PAC Fuels Reduction — | This treatment includes steep areas which 202 - DLH
Hand Thinning have low density and dominated by smaller
trees or are in areas not conducive to cable
yarding operations. Where feasible,
treatments would have similar objectives to
those described in the MSO PAC Fuels
Reduction treatment above, with the
limitation that cutting would be limited to
trees up to 9” dbh due to the constraints of
hand thinning operations. Otherwise
treatments would be thin from below up to
9” dbh to reduce density and fuel ladders.
MSO Nest Fuels Reduction - | Hand thinning up to 5” dbh would occur 122 -DLH
Hand Thinning within 80% of the Schultz Creek nest core in
coordination with the US Fish and Wildlife
Service. Approximately 20% of the nest core
would be deferred from treatment in order to
maintain denser patches for habitat. Residual
basal area would be a minimum of 110 ft2,
and treatment would maintain a minimum of
60% canopy cover in mixed conifer. This
nest core would also receive the prescribed
burning treatment described below.

MSO Nest Fuels Reduction - In all nest cores other than the Schultz Creek | 261 - DLH
Burn Only nest core, treatment would consist of low- 402 - MM
intensity burning only. Dead and down

material in MSO nest cores would be piled
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Treatment Description/Objective
by hand and burned.

MSO Recovery Nest/Roost -
Hand Thinning

Hand thinning up to 9” dbh would occur on
72 acres in DLH under this treatment, and
dead trees less than 12” dbh and down
material would be cut and piled by hand for
prescribed burning.

72 -DLH

MSO Recovery Nest/Roost -
Burn Only

Thirty-seven acres of Recovery Nest/Roost
replacement habitat would be prescribed
burned only (no hand thinning). Snag
retention guidelines identified in the Forest
Plan would still be followed (see Design
Features — Snags). Treatments would be
designed to move the stands towards
minimum desired conditions: Residual basal
area of 110 ft2 in ponderosa pine, and 120
ft2 in mixed conifer; canopy cover of 40
percent in pine/pine-oak and 60 percent in
mixed conifer; 12 trees per acre greater than
18” diameter; trees from 12-18" dbh would
comprise over 30 percent of stands BA, and
trees greater than 18 inches would comprise
an additional 30% of BA.

37-DLH

MSO Recovery Nest/Roost—
Mechanical Thinning

Mechanical treatment would remove
ponderosa pine in a variety of size
classes however, no trees > 18” dbh
would be cut. Treatments would be
designed to maintain a minimum residual
basal area of 110 ft2; canopy cover of 40
percent with 12 trees per acre greater
than 18 diameter; trees from 12-18” dbh
would comprise over 30 percent of
stands BA, and trees greater than 18
inches would comprise an additional
30% of BA. No oak would be cut.

22 - MM

Northern Goshawk Post
Fledging Areas (PFA) Fuels
Reduction

Mechanical treatment would remove
ponderosa pine in a variety of size
classes however, no trees > 18” dbh
would be cut. Treatments would be
designed to maintain a minimum residual
basal area of 110 ft2; canopy cover of 40
percent with 12 trees per acre greater
than 18” diameter; trees from 12-18” dbh
would comprise over 30 percent of
stands BA, and trees greater than 18
inches would comprise an additional

359 - DLH
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Treatment Type Treatment Description/Objective

30% of BA. No oak would be cut.
Northern Goshawk Nest Fuels | Mechanical treatment designed to develop 100 - DLH
Reduction northern goshawk nest stand conditions
consisting of a contiguous over-story of large
trees. Forest Plan guidelines for canopy
cover would be met: canopy cover would
vary from 50 to 70 percent.

Aspen Treatment A variety of different treatments would be 22 -DLH
used to promote and protect aspen health and
regeneration, including the removal of post
settlement conifers within 100 feet of aspen
clones, prescribed fire, ripping, planting,
fencing and/or cutting of aspen to stimulate
root suckering.

Grassland Restoration Mechanical treatment to remove encroaching | 60 — DLH
post-settlement conifers and restore the pre-
settlement tree density and patterns.

Burn Only Burn only treatment would remove excessive | 270 - DLH
fuel loading in areas which were previously
burned by the 1977 Radio Fire.

Electronic Site — Structure These sites are occupied by 6-DLH
Protection telecommunication facilities, and would be 12 - MM
treated to provide a sufficient defensible
space around these structures from a
wildland fire. Individual trees that are
determined to contribute to wildfire hazard
or pose a hazard to the electronic sites would
be removed. The remainder of the sites
would receive a thin from below to
approximately 20 — 40 ft2 basal area with the
purpose of raising the crown base height and
leaving the largest and most fire resistant

trees.
No Treatment (No New These acres include non-treatable areas, 1605 - DLH
Analysis) including rock faces and boulder fields, and

the Orion Timber Sale (approximately 837
acres). Though the Timber Sale is within the
project boundary, the treatments for that area
were analyzed and authorized under the Jack
Smith Schultz Fuels Reduction and Forest
Health Restoration Project Decision
Notice/Finding of No Significant Impact
(2008). No additional treatments within the
Timber Sale area are proposed under FWPP.
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Harvesting Methods

Under Alternative 2, cable logging would be used to treat approximately 1,185 acres in the DLH
and 106 acres on MM, based on slope steepness and terrain*. This would also include areas that
are yarded with an off-road cable yarder known as an excaliner (see Table 12). On DLH, an
estimated 191 acres would fall within the approximately 12-foot wide cable corridors themselves;
MM would have approximately 14 acres, some of which falls within the wet mixed conifer fuel
type. Though treatments proposed for wet mixed conifer would not require the use of cable
logging systems, treatments in the dry mixed conifer lower on the slope would. Thus, in order for
the dry mixed conifer areas to be treated, cable logging corridors would have to cross some
portions of wet mixed conifer due to its location on the slope. Landings would be located at the
top of the cable corridors, typically on or adjacent to roads. Cable logging was chosen as the
treatment method based on its ability to remove material on steep, rocky slopes cost-effectively.
If a market for biomass™ exists during the time of implementation, biomass removal methods
may be utilized in place of pile burning in areas identified for potential ground based harvesting,
particularly in areas adjacent to residential property.

Table 12: Alternative 2 Harvesting Methods for DLH

Treatment | Excali | Excaline | Grou | Hand | Bur | Skylin | Skyline/ | Mach | TOT
Type ne/ / nd- Cut/P |n e/ Machin | ine AL
Hand | Machine | based | iled Only | Hand | e Cut Cut/P
Cut Cut Cut iled

Ponderosa 82 170 1613 1,86
Pine Fuels 5
Reduction

Ponderosa 150 150
Pine Fuels

Reduction

— Hand

Thinning

Mixed 64 15 626 225 210 1,14
Conifer 0
Fuels

Reduction

Mixed 132 132
Conifer

Fuels

Reduction

— Hand

Thinning

MSO PAC 26 177 793 46 110 15 1,16
Fuels 7

U1 Refers to areas where the majority of the stand is being treated through cable logging methods, includes exaclining
and skylining

12 Biomass is defined as material from trees and woody plants, including limbs, tops, needles, leaves and other woody
parts that are the by-products of vegetation management activities.

Final Environmental Impact Statement for the Flagstaff Watershed Protection Project 69




Chapter 2. Alternatives

Treatment
Type

Excali
ne/
Hand
Cut

Excaline

/

Machine
Cut

Grou
nd-
based

Hand
Cut/P
iled

Bur

Only
Cut

Skylin

Hand

Skyline/
Machin
e Cut

Mach
ine
Cut/P
iled

TOT
AL

Reduction

MSO PAC
Fuels
Reduction
— Hand
Thinning

202

202

MSO Nest
Fuels
Reduction

122

261

383

MSO
Nest/Roost
Recovery

72

37

109

Goshawk
PFA Fuels
Reduction

299

359

Goshawk
Nest Fuels
Reduction

100

100

Aspen
Treatment

22

22

Grassland
Restoration

60

60

Burn Only

270

270

Electronic
Site-
Structure
Protection

No
Treatment/
No New
Analysis

1605

TOTAL

172

422

3,497

699

568

271

320 15

7569

Table 13: Alternative 2 Harvesting Methods for MM

Treatment Type

Excaline/
Machine
Cut

Groun
d-
based

Hand
Cut/Pile
d

Burn
Only

Skyline/
Machine
Cut

TOTA

Ponderosa Pine Fuels

Reduction

767

767

MSO PAC Fuels Reduction

33

1519

40

1,592

MSO PAC Fuels Reduction

Wet Mixed Conifer

147

33

180

70
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Treatment Type Excaline/ Groun | Hand Burn | Skyline/ TOTA
Machine d- Cut/Pile | Only | Machine L
Cut based |d Cut
MSO Nest Fuels Reduction 402 402
MSO Nest/Roost Recovery 22 22
Electronic Site-Structure 12 12
Protection
TOTAL 33 2,320 147 402 73 2,975

Campfire Closure Order

The proposed action would also include establishing a permanent campfire restriction order in the
DLH portion of the project area to limit the potential for human-caused wildfire. The current
temporary campfire restriction order (Number 04-15-05-F) has been in effect since June, 2011
(reissued June 2013 for two years and again on June 8,2015), and prohibits building, maintaining,
attending, or using a fire, campfire®®, or stove fire* (36 CFR § 261.52(a)). The Proposed Action
would extend this order permanently in the project area.

Temporary Closure Orders

There may be a need to temporarily close portions of the project area to the public during
implementation due to safety concerns related to heavy machinery on steep slopes and log
hauling and equipment on and/or adjacent to roads and trails, as well as prescribed burning
activities. The closures could apply to the area being treated as well as the truck haul routes in use
and any trails within or immediately adjacent to the treatment area. The closures would likely be
short in duration and specific to the area where machines are operating. For harvesting units, area
closures may last up to one year; for prescribed burning areas, closures may last from one to five
days. After timber cutting and removal are competed, the closure order would be lifted and the
public would be able to access the area again. The closures would be communicated with the
public prior to their taking affect, and reroutes of affected trails (where possible) would be
identified and communicated as well.

Forest Plan Amendments

The Coconino National Forest is currently operating under the 1987 Coconino Land Management
Plan, as amended; however the Forest is in the process of revising the Forest Plan, with the
Record of Decision (ROD) for the revised plan anticipated for release in 2016. Depending on the
timing of the release of the final Forest Plan document, the final FWPP analysis will be consistent
with the revised Forest Plan. The following three project-specific Forest Plan amendments would
only be required if a decision for this project is signed prior to implementation of the revised
Forest Plan. In other words, no Forest Plan amendments would be anticipated if FWPP is
implemented under the revised Forest Plan. If the amendments are necessary, this project would
be amending the Forest Plan under the 2012 Planning Rule (36 CFR 219.13).

13 Campfire: means a fire, not within any building, mobile home or living accommodation mounted on a motor vehicle,
which is used for cooking, personal warmth, lighting, ceremonial, or aesthetic purposes. Fire includes campfire.

14 Stove fire: means a campfire built inside an enclosed stove or grill, or a portable brazier, including wood and
charcoal fires.
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A site (project) specific plan amendment is a one-time variance in Forest Plan direction for the
project; Forest Plan direction reverts back to its original language/direction upon completion of
the specified project. The language proposed does not apply to any other forest project.

All three of the action alternatives would require two of the proposed Forest Plan amendments,
Amendment 1 and Amendment 2, summarized below. In the Proposed Action sent out for
scoping in April 2013, three Forest Plan amendments were proposed, the two summarized below
as well as one for canopy cover and interspaces. After further analysis of the existing and desired
conditions along with review of scoping concerns, the IDT decided that the amendment was not
necessary to meet the objectives of fuels reduction and fire hazard abatement.

More information about canopy cover measurements and openings can be found in the
Silviculture section of Chapter 3 and in the Silviculture Specialist Report, located in the project
record. Appendix A contains more detailed information on the amendments.

Amendment 1: The purpose of this amendment would be to facilitate treatment in high-priority
locations such as Mexican spotted owl occupied habitat to prevent high-severity wildfire from
removing nest/roost habitat. This is based on language in the Mexican Spotted Owl Recovery
Plan (2012), which states, “[wildfires] result in the most significant alteration of owl habitat and
hence, have the greatest potential for loss of habitat” (USDI 2012).

The current Forest Plan adopted language from the previous MSO Recovery Plan (USDI 1995).
For this project, a Forest Plan amendment would utilize some of the more updated management
direction in the revised recovery plan where it is different than what is currently included in the
Forest Plan. The proposed Forest Plan amendment would modify Forest Plan language to allow
mechanical treatments in MSO PACSs up to 18 inches dbh, hand thinning treatments up to 5
inches dbh in the Schultz Creek nest core, and prescribed burning within all MSO nest/cores. The
amendment would also allow removal of trees 24 inches dbh and greater in MSO protected and
recovery habitats for cable logging corridors in order to facilitate treatments under Alternative 2,
and would allow temporary road construction to occur within MSO PACs under all three action
alternatives. Additionally, Alternatives 2 and 3 would remove all snags in cable and helicopter
logging areas for safety reasons, the effects of which are analyzed in Chapter 3. The monitoring
requirement specified under the Forest Plan would be amended to include the monitoring plan
developed by the Forest Service, U.S. Fish and Wildlife Service, and the Rocky Mountain
Research Station referenced in the following section titled, “Monitoring.” This amendment would
also remove timing restrictions within MSO PACs for the duration of the FWPP project.
Treatments within PACs would be accomplished as quickly as possible to reduce the duration of
impacts, and would be coordinated with FWS. Timing restrictions would still apply for treatments
within MSO nest cores. The purpose of this amendment would be to facilitate treatment in high-
priority locations such as Mexican spotted owl occupied habitat to prevent high-severity wildfire.
This is based on language in the Mexican Spotted Owl Recovery Plan (2012), which states,
“[wildfires] result in the most significant alteration of owl habitat and hence, have the greatest
potential for loss of habitat.”

Amendment 2: The current Forest Plan restricts the use of mechanical equipment to slopes less
than 40 percent. Amendment 2 would remove the restrictive language related to 40 percent slopes
and also the language identifying slopes above 40 percent as inoperable in order to allow
mechanical harvesting on slopes greater than 40 percent within the project area.

It would be necessary to allow for use of specialized mechanical equipment to cut and remove
trees on steep slopes to reduce the potential for high-severity wildfire in this project area due to
the preponderance of areas with greater than 40 percent slope in the project area. Furthermore,
since the Forest Plan was written and amended, mechanized ground-based equipment has
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progressed to be able to operate on steep slopes more effectively with less damage to the soils.
While this specialized equipment is not commonplace in this region due to the high cost of its
use, the approval of the City bond makes the use of such equipment a possibility for this project.
In order to be able to utilize such equipment to treat slopes above 40 percent in the project area
and meet the purpose and need, this Forest Plan amendment is needed.

Monitoring

Mexican Spotted Owl

The Mexican Spotted Owl Recovery Plan, First Revision (USFWS 2012) provides guidance for
these treatments and emphasizes the need for monitoring and feedback loops to allow
management to be adaptive. Well-designed monitoring would provide valuable information on
the effects of these activities on the owls and their habitat. For FWPP this is of particular interest
because fuels reduction treatments within mixed conifer vegetation types has not previously
occurred on the Flagstaff Ranger District; additionally, hand thinning treatments and prescribed
burning within MSO nest cores have also not occurred on the District, nor frequently across the
southwest.

The MSO monitoring plan is designed to evaluate the effects of prescribed fire and mechanical
thinning on short-term owl occupancy and reproduction, and key habitat components (as defined
in the Revised MSO Recovery Plan Table C2). This monitoring plan would provide valuable
information on the effects of these proposed activities on MSO and their habitat. For FWPP this
is of particular interest because fuels reduction treatments within mixed conifer vegetation types
have not previously occurred on the District. Additionally, hand thinning treatments and
prescribed burning within MSO nest cores have also not occurred on the District. The Mexican
spotted owl Recovery Plan (USFWS 2012) states that if thinning and burning are to occur in
PACs that monitoring of treatment effect on owls is conducted. In order to meet this need, the
Forest Service worked with the FWS to develop a monitoring plan for this project that would
assist in determining the effects of thinning and burning on MSO and their habitat (Appendix B).
The monitoring plan includes the details for sample selection, treatment specifics, and
measurement protocols including timing, and planned analyses. The monitoring plan was
developed with FWS in order to meet the Recovery Plan guidelines for conducting fuels
treatments in PACs. In addition, the Forest Service and FWS worked with Dr. David Huffman of
the Ecological Restoration Institute (ERI) of Northern Arizona University to design and
implement the vegetation monitoring component of the project.

The proposed monitoring plan would pair treated and untreated (or reference) PACs within DLH
and MM portions of the project and compare occupancy rates, reproduction rates, and vegetation
(habitat) changes. Reference PACs match the environmental conditions in PACs where
treatments are proposed, as closely as possible.

ERI is working with the Forest Service and FWS to coordinate monitoring efforts within the
MSO treatment and reference PACs identified in the MSO monitoring plan to analyze treatment
effects on habitat components, such as tree species composition and structure.

Habitat Monitoring

The Ecological Restoration Institute (ERI) of Northern Arizona University is working with the
Forest Service and FWS to coordinate monitoring efforts within the MSO reference PACs
identified in the MSO monitoring plan to meet multiple objectives, including but not limited to
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treatment effects on habitat components, such as tree species composition and structure. ERI
would be issued a long-term research permit with the finalization of a Record of Decision for
FWPP in order to perform habitat monitoring in the DLH and on MM in coordination with the
Forest Service and FWS.

Red Squirrel

Red squirrels play an important role in forest ecology and restoration as they are excellent
indicators of changes as a result of forest treatments. Red squirrels require a forest structure that
provides large areas of closed canopy and large trees that produce an abundant cone crop. The
Forest Service and AZGFD have developed a red squirrel monitoring outline in order to establish
long-term trends in populations and habitat use and the effects of forest thinning treatments on
red squirrels. The monitoring outline provided in Appendix B is a framework only, and can be
adjusted and adapted as necessary to most effectively conduct monitoring.

Soil/Watershed Responses

Implementation and effectiveness monitoring of best management practices (BMPs) listed in the
Design Features would occur in accordance with the National Core BMP Monitoring Protocols
(in preparation, FS-900b). Monitoring would determine whether the BMPs are being
implemented as planned and whether they are effective.

Fire and Fuels

In the last two years, Flagstaff Ranger District fuels personnel have started to monitor the effects
of prescribed burning in different project areas. Specific protocols have been developed from a
combination of the Firemon and FSVeg protocols and following the DRAFT Region 3 Vegetation
Monitoring/Sampling Protocols (updated December 2008). The forest characteristics that are
measured pre and post fire/prescribed burn in the managed fire and prescribed fire protocols are
described in detail in Appendix B and include overstory trees, pole sized tree or saplings,
seedlings, snags, fuel loading, and CBI (composite burn index which assessed burn severity)
which is solely performed postfire and under special severe wildfire or prescribed fire situations.
CBI methodology and protocols would only be implemented when the District Fuels Specialist
deemed necessary.

Required Transportation System
The Forest Plan directs the forest to:

“Provide and manage a serviceable road transportation system that meets needs for public access,
land management, resource protection, and user safety. Provisions are made for the construction
and reconstruction, maintenance, seasonal and special closures of Forest roads; and obliteration of
unnecessary roads,” (1987, as amended).

To achieve the objectives of the FWPP, a transportation system would be needed in order to
access the area with log trucks, chip vans and other equipment needed to perform the required
fuel reduction and timber removal work. Access is also needed for work such as non-commercial
tree thinning and prescribed burning.

The three action alternatives have different transportation system requirements for two reasons.
First, the same acres are not treated under all alternatives. This changes the access needs and the
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transportation system required. Secondly, different alternatives employ different harvest systems
that have their own unique transportation requirements.

Transportation systems used under all action alternatives would utilize a combination of existing
Forest Service system roads, Forest Service system roads that are relocated to reduce erosion, one
decommissioned road that would be converted to a system road, new temporary roads and
temporary roads that would be placed on existing road prisms. Roads that are no longer needed
for management of the National Forest would also be decommissioned under this EIS.

This section details the transportation system that would be needed to carry out the project under
each of the alternatives and any changes that are proposed to the current travel management road
status.

Road Systems Common to All Action Alternatives

Road Relocations

Under all alternatives, three roads within the project area are being proposed for partial
relocation. These roads are FR 9466x at Mormon Mountain, FR 6353 and FR 789 in the DLH
area.

FR 9466x- This is road is currently limited to Forest Service administrative use only. The
majority of this road has an acceptable grade. However approximately 0.19 miles are a steep
grade, (up to 14 percent) on shelf rock that is barely passable to a 4-wheeled drive pick-up. Itis
not suitable as a haul route for log trucks. This unusable segment would be decommissioned and
replaced by a road segment of approximately 0.53 miles that would have a grade of
approximately 8 percent. This would reduce erosion from the road’s surface and facilitate use by
log trucks and chip vans. FR 9466x’s travel management status would remain, “Limited Forest
Service administrative use only.” This road would not be open to the public for motorized use
under any alternative.

FR 6353- This is road is currently limited to Forest Service administrative use only. Much of this
road is usable for log hauling in its currently location. However approximately 1.12 miles have
segments where grades are up to 16 percent and the road is oriented straight up and down the
slope. In many of these areas the road has been eroded nearly 1.5 feet deep. These road
segments are an ongoing erosion problem and would be very difficult to drain the water from due
to the orientation straight up and down the slope and the fact that they are now deeply incised into
the ground. These segments would be decommissioned and replaced with roads that have an 8
percent grade or less and be constructed so that they have a side that the water can be diverted off
the road to prevent water running the length of the road causing erosion. FR 6353’s travel
management status would remain, “Limited Forest Service administrative use only.” This road
would not be open to the public for motorized use under any alternative.

FR 789- FR 789 begins at a junction with the FR 420, (the Schultz Pass road). The old road
location crosses Schultz creek at this point and is currently closed with a gate. It then climbs to
the mesa on top of the Dry Lake Hills and passes through a parcel of land owned by the Navajo
Nation. The road passes close to the seasonal lake on the top of Dry Lake Hills and terminates on
the western edge of mesa at the steep slopes that overlook the Cheshire neighborhood. While the
road location is evident throughout its route, in some places it has been reduced to little more than
a trail; this occurs mainly to where it passes through flat grasslands.

FR 789 provides the only access to the top of the Dry Lake Hills; however this road is currently
decommissioned. Under the current proposal there are a number of temporary spur roads that
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would branch off from it in all alternatives. FR789 would also provide access for fire protection
for the entire area between the Schultz Pass road and the Elden Lookout road. This road is also
needed to provide access for thinning, fuel reduction work and prescribed burning after timber
harvesting. For these reasons FR789 would be restored to the Coconino Forest road system with
a travel management status of “Limited Forest Service administrative use only.”

Road 789 would be relocated or rerouted in two areas. It would be rerouted to an existing road
prism that is now used as a trail at segment “E” on the transportation map for all alternatives.
Road 789 would no longer begin at the junction with the 420 road, it would tie into the 6353 road
and have its beginning at that point. FR 789 would also be relocated at segment “HH” on the
transportation map. This would allow the road to avoid an unusably steep segment.

As mentioned earlier FR 789 passes through a parcel of land owned by the Navajo Nation. If it is
not possible to utilize this portion of FR789, the road would be rerouted to use segments FF and P
which are currently planned as temporary roads. If FR 789 is rerouted onto these segments they
would become part of FR789.

This road would not be open to the public for motorized use under any alternative.

Haul Routes: Use of Public Roads by Forest Service Contractors

Forest Service contractors have the right to legally use public roads within and outside of the
project area, subject to regulation by the public entity charged with jurisdiction of that roadway.
In order to move timber from the project area to processing facilities, it would be necessary for
heavy trucks to use public roads through a portion of the city of Flagstaff. The Forest Service
may only restrict haul routes or timing of routes used by contractors on the National Forest in
order to provide for public safety. The Forest Service cannot dictate the routes the contractor uses
once they leave the forest. The routes here are only potential options that could be used.

Dry Lake Hills

This project would utilize several primary haul routes for log trucks and chip vans. For the Dry
Lake Hills portion of the project these roads would be FR 557, the Elden Lookout road, FR 420
the Schultz Pass road, FR 556 the Elden Springs road and FR 522 and FR 516 the Snowbowl
road. All of the timber removed from Mt Elden and the timber from the flats to the west of Mt
Elden would use the Mt Elden Lookout road to its junction with the Schultz Pass road and then
enter State Highway 180. Under Alternatives 2 and 3, approximately 3,800 truckloads would use
this route. Under Alternative 4 approximately 2,600 truckloads would use this route.

Nearly all of the area between Mt Elden Lookout road and Schultz Pass road as well as a portion
of the project north of the Schultz pass road either be hauled down the Schultz Pass road to
Highway 180 or on FR 556, the Elden Spring road to US Highway 89. Under Alternatives 2 and 3
approximately 5,200 truckloads would use these routes. Under Alternative 4 approximately 4,200
truckloads would use these routes.

The very northern portion of the project would be hauled on FR 522 to the Snowbow! road and
then onto State Highway 180. Under alternatives 2 and 3 approximately 200 truckloads would use
this route. Under Alternative 4 no loads would be hauled on this route.

Trucks that haul onto State Highway 180 would most likely use N. Switzer Canyon Road to reach
east Route 66. These loads would use Ponderosa Parkway and E. Butler Ave to enter Interstate
40 at the east Butler Ave interchange, exit 198. Trucks hauling to US Highway 89 would likely
use East Route 66 to Country Club Drive and enter Interstate 40 at the Country Club interchange,
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exit 201. However, as mentioned previously, these are potential route options; the Forest Service
cannot dictate where the contractor(s) go once they leave the National Forest.

Mormon Mountain

Timber hauled from Mormon Mtn. could be either hauled to Interstate 17 at Munds Park via FSR
240 or onto the Lake Mary road via county road 90. Both of these routes would utilize FR 132,
132A, 648 and 240 as well as County road 90. Under alternative 2 approximately 4,800
truckloads would haul on these routes. Under Alternatives 3 and 4 approximately 4,700
truckloads would use these routes.

Temporary Roads

Existing roads would be used to the extent possible for hauling harvested trees. Forest Roads (FR)
420, 556 and 557 would be used as the main haul routes for DLH; FR 132, 132A, and 648 would
be used as the main haul routes for MM. Maintenance on these roads would be necessary prior to
implementation, including reconditioning and resurfacing of FR 420, 556 and 132. In addition,
there may be a need to transport harvested trees through the City of Flagstaff to access the
Interstate system (1-40 and 1-17).

However, it is likely that not all treatment areas would be accessible by existing roads. The exact
number temp roads required varies by alternative (see the discussion of alternatives below).
Temp roads are designed to serve as short term access to a specific area for timber removal and
follow up treatments such as prescribed burning. Where possible, temporary roads would be
located on existing road prisms (e.g. where historic road beds are still identifiable); however new
temporary roads in previously undisturbed areas are also anticipated (see Table 28). The locations
of temporary roads are estimated based on treatment areas. The precise location of temporary
roads cannot be determined until a contract for treatment is secured and the type of equipment to
be used is determined; however no temporary roads would be located within MSO nest cores. All
temporary roads, landings, and skid trails used would be pre-approved by the Forest Service
Timber Sale Administrator in accordance with resource protection measures. In addition, three
roads within the project area are being proposed for partial relocation. These roads are FR 9466x
on MM (approximately 0.53 miles relocated), and FR 6353 and FR 789 in the DLH area
(approximately 1.57 miles relocated total).

Following completion of work in the area they serve, these temp roads would be rehabilitated and
made impassable to vehicles. Rehabilitation work could consist of several actions including but
not limited to: re-contouring, scarifying the road surface, grass seeding, constructing earthen
berms to prevent erosion and discourage traffic and placing slash on the road surface.

It is likely that road prisms of temporary roads would still be at least partially visible after
rehabilitation work is completed. The term “rehabilitation” is used in this document to describe
this type of post project work done on these roads rather than the term “decommission” in order
to avoid potential confusion. Decommissioning as used in this document refers to removing a
Forest Service system road from its current status and placing it into a decommissioned status
where it is no longer considered part of the forest’s road system.

The majority of the temp roads proposed in this project are “new temps.” This means that a
temporary road is planned in an area where no road prism currently exists. Other temp roads are
being placed on an existing road prism. These existing prisms are either user created roads or are
roads that have been decommissioned from the Coconino Forest’s road system in the past. In
either case, they are not Forest Service system roads and if they are to be used, they are
considered temp roads. In the detailed roads tables for each alternative these roads are designated
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as “Haul Road- temp on existing road prism.” Following completion of work in the area they
serve, they would be rehabilitated in the same manner as new temp roads.

Changes in Road Travel Management Status
Forest Service roads are classified into several categories for travel management purposes:

Open to all vehicles- The road is open to all types of vehicles

Open to highway legal vehicles- The road is open only to highway legal vehicles

Closed- The road is closed to all vehicles and can only be opened for use by completing a NEPA
document

Limited to Forest Service Administrative Use- The road is closed to all vehicles except for Forest
Service vehicles on official business and those of Forest Service cooperators, contractors
and permittees.

Decommissioned- The road has been decommissioned and is no longer considered a Forest
Service system road. It is not open for use. If itisto be used, it must be as a new
temporary road or be restored to a system road under a NEPA document.

This EIS proposes some changes in travel management status and also proposes to decommission
several roads that are no longer needed for management purposes. It does not make any changes
to roads that are open to the public. The current level of public access would not change. These
proposed changes are listed in the detailed road listing for each alternative and are summarized in
Table 14. They are the same under all action alternatives.

Road Decommissioning and Closures

The project area contains approximately 26.5 miles of roads closed to motorized travel through
the Travel Management Rule (TMR) decision (September 2011). Under all action alternatives,
approximately 4.19 miles in the DLH and 0.19 miles in MM of these roads would be
decommissioned upon project completion. Preventing unauthorized motor vehicle use on these
routes would limit the potential for human-ignited wildfires in the project area, restore forest
vegetation, and reduce the potential for increased erosion subsequent to a fire. The term
“rehabilitation” is used in this document to describe this type of post project work done on these
roads rather than the term “decommission” in order to avoid potential confusion.

Table 14: Roads within the FWPP area, their current status and proposed status post-
implementation for all action alternatives

Road Number Mileage | Current Status Post Project Status
789 1.829 Decommissioned/Converted FS Admin use only
6274 0.411 FS Admin use only Decommissioned/Converted

6275 (only a portion) | 0.109

FS Admin use only

Decommissioned/Converted

6353 (Only a portion) | 1.12

FS Admin use only

Decommissioned/Converted

6356 0.496 FS Admin use only Decommissioned/Converted
6361 0.172 FS Admin use only Decommissioned/Converted
91221 0.217 FS Admin use only Decommissioned/Converted
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Road Number Mileage | Current Status Post Project Status

9129 Y 0.445 Closed Unless Open with NEPA | Decommissioned/Converted
9166 K 0.827 Closed Unless Open with NEPA | Decommissioned/Converted
9166 M 0.134 Closed Unless Open with NEPA | Decommissioned/Converted
9173 D 0.265 Closed Unless Open with NEPA | Decommissioned/Converted
9466 X (Only a 0.19 FS Admin use only Decommissioned/Converted
portion)

Appropriate action would be taken on roads that are decommissioned under this EIS as well as
previously decommissioned roads within the project area which require additional rehabilitation
work to reduce erosion and discourage vehicle use. These actions could include but not be
limited to: re-contouring, scarifying the road surface, grass seeding, constructing earthen berms
and placing slash on the road surface.

Road Maintenance

Road maintenance on roads that receive substantial used by the public are often maintained by the
Forest Service on a regular basis as funding allows. When there is a substantial increase in use of
a road by a Forest Service contractor for uses such as log hauling, the associated contractor is
usually required to perform maintenance both during and after their use of the road commensurate
with their use. This maintenance is often blading and reshaping of the road surface. Road
maintenance on roads that are closed to the public would be performed by the logging contractor.

On this project maintenance could also include applying dust abatement on approximate 0.70
miles of FR 556 and 0.25 miles on FR 420. Both of these segments are adjacent to residences
where road dust has the potential to be a concern.

Alternative 2: Proposed Action with Cable Logging Proposed Transportation System

Under Alternative 2, the following actions would occur regarding road use on the DLH and MM
areas, respectively.

Dry Lake Hills

System haul roads within the project area 18.07 miles
System haul roads outside the project area 14.33 miles
New temporary haul roads constructed 14.86 miles
Temporary roads on existing road prisms 2.75 miles
Temporary roads rehabilitated 17.61 miles
Relocated system road used for hauling 1.57 miles
System roads decommissioned 4.19 miles

Mormon Mountain

System haul roads within the project area 16.46 miles
System haul roads outside the project area 18.13 miles
New temporary haul roads constructed 1.07 miles
Temporary roads on existing road prisms 2.52 miles

Final Environmental Impact Statement for the Flagstaff Watershed Protection Project 79




Chapter 2. Alternatives

Temporary road rehabilitated 3.59 miles
Relocated system road used for hauling 0.53 miles
System roads decommissioned 0.19 miles

Figure 28: Proposed Transportation System for Alternative 2, DLH
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Figure 29: Proposed Transportation System for Alternative 2, MM
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Table 15 contains only those design features specific to Alternatives 2 and/or 3. The general
design features listed in Table 24 would also apply to these alternatives.

Table 15: Design Features Specific to Alternatives 2 and/or 3

Specialist Area

Related
Resource

Design Feature
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Specialist Area

Related
Resource

Design Feature

Soils/Watershed

Timber
Operations

Skid trails and cable yarding corridors would be
restored after use by a combination of any or all
of the following practices in order to prevent the
concentration of runoff in skid trails and to
protect exposed soil: reshaping the surface to
promote dispersed drainage (i.e., create convex
VS. concave cross-section), installation of
drainage features such as water bars to shed
water, and spreading slash across skid trails and
cable yarding corridors to protect areas where
mineral soil is exposed. Where skid trails and or
cable yarding corridors intersect existing roads or
trails, native materials such as logs, slash, and/or
boulders would be placed along skid trail or cable
corridor to line-of-sight or first 300°, whichever is
greater.

Wildlife

Mexican Spotted
Oowl

o No cable or helicopter logging would occur
within MSO nest/cores.

e An implementation guide would be
developed in coordination with FWS to
minimize the impacts of helicopter operations
(i.e. helilanding locations, flight patterns) on
nesting MSO and other bird species
(peregrines, eagles, northern goshawks, etc.).

Northern Goshawk

Helicopter paths would be reviewed to exclude
flights over occupied nest locations during the
northern goshawk breeding season.

Red Squirrels

e Retain all trees within a 26-foot radius from
cache (1/20" acre). Within cable and
helicopter units, snags may be felled within
the 26-foot radius for safety reasons. Caches
would still be protected and live trees would
be retained except where cable corridors
overlap with that buffer. Additional caches
would be protected outside of cable logging
units to compensate.

e Leave snag patch placement would be
coordinated with existing red squirrel caches.

Snags

o In areas where large snags are cut for safety
purposes, fallen trees would be left on site as
needed for wildlife habitat while still
lowering overall fuel loadings to meet desired
conditions.

o Biologists would identify patches of snags up
to 10 acres in size in advance of treatment
unit layout in cable and helicopter logging
areas. This would allow for the protection of
patches of snags at the ecosystem
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Related

Specialist Area
P Resource

Design Feature

management area level that could serve as a
reserve area for areas/acres where we are
unable to maintain snags during

operations. Patch locations would be
identified with consideration for red squirrel
caches (see Red Squirrel Design Features
above).

Where helicopter logging is used, consider
using patch cuts in order to break up

fuels. This would allow for the maintenance
of snags outside the patches, but would allow
for greater removal of trees (live and dead)
and operational safety within the patches.
Use logging systems when feasible in
sensitive habitats that can meet project
objectives and maintain important structural
components (e.g., snags, etc.).

Alternative 3: Proposed Action without Cable Logging

Alternative 3 would be similar to Alternative 2 in that the described treatments would be the same
(see Table 16); however this alternative would address visual concerns and distribution of snags
and large trees due to the absence of proposed cable corridors. Under Alternative 3, treatments
would utilize ground-based harvesting across the majority of the project area, with helicopter
logging for critical areas that are too steep, rocky, or inaccessible to be treated by steep slope
ground-based equipment (see Table 17 and Figure 30 and Figure 31). No cable logging would
occur under this alternative, which would reduce the need to remove some large trees and snags
on steep slopes and also the need to create corridors. The enclosed cabs of steep-slope machinery
precludes the need to remove hazard trees, and though areas proposed for treatment by helicopter
would still need to have hazard trees removed, the distribution of snags and large trees could be

factored into treatment placement more easily.
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Figure 30: Alternative 3 Proposed Treatments, DLH
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Figure 31: Alternative 3 Proposed Treatments, MM
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Table 16: Alternative 3 Proposed Treatment Descriptions, Objectives and Acres

Treatment Description/Objective

Treatment Type

Ponderosa Pine Fuels
Reduction

(Northern Goshawk LOPFA
Areas)

These treatments areas are outside of MSO
PACs and northern goshawk PFAs and nest
cores. Mechanical treatment designed to
develop uneven-aged structure and a mosaic
of openings and tree groups of varying sizes.
Openings would occupy approximately 20
percent of the treatment area. Tree groups
would vary in shape, size, density, and
number: generally from 0.05 — 0.7 acres in
size with residual group basal areas of 20-80
ft2 per acre and 2-40 trees per group.

1865 — Dry Lake
Hills (DLH)
766 — Mormon

Mountain (MM)

Ponderosa Pine Fuels
Reduction — Hand Thinning
(Northern Goshawk LOPFA
Areas)

This treatment includes steep areas that have
low tree density and/or are dominated by
smaller diameter trees where the purpose and
need can be met through hand felling
treatments. Where practical and feasible,
treatments would be designed to develop
uneven-aged structure and a mosaic of tree
groups of varying sizes similar to the
treatment described above.

150 - DLH

Mixed Conifer Fuels
Reduction
(MSO Recovery Areas)

These treatments areas include dry mixed
conifer areas outside of MSO PACs,
replacement nest/roost habitat, and northern
goshawk PFAs and nest cores, but include
MSO restricted habitat. Mechanical
treatment designed to develop uneven-aged
structure and a mosaic of openings and tree
groups of varying sizes. Trees above 24” dbh
would not be cut. Openings would occupy
about 10-20 percent of the treatment area.
Tree groups would vary in shape, size,
density, and number: generally less than one
acres in size with residual group basal areas
of 30-90 ft2 per acre and 2-50 trees per

group

1158 - DLH

Mixed Conifer Fuels
Reduction — Hand Thinning
(MSO Recovery Areas)

This treatment includes areas where fuels
reduction objectives can be met through hand
thinning of trees < 9” dbh; where mechanical
treatment could cause high levels of resource
damage; or where mechanical treatments

85-DLH

86 Final Environmental Impact Statement for the Flagstaff Watershed Protection Project




Chapter 2. Alternatives

would be cost-prohibitive.

MSO PAC Fuels Reduction - | This treatment would create small openings | 180 - MM
Wet Mixed Conifer by hand within and around aspen patches to
promote regeneration. Dead and down
material would be piled for burning to reduce
the heavy fuel loading and allow for lower-
intensity prescribed burning. Trees over 18”
dbh would not be cut. Piles would be placed
in openings to the extent possible to reduce
fire damage to large trees.

MSO PAC Fuels Reduction Mechanical treatment to create a diversity of | 1195 - DLH
patch sizes with minimum patch size of 2.5 | 1592 - MM
acres. Provide for 10 percent openings across
treatment areas from 0.1 — 2.5 acres in size.
Maintain a minimum of 40 percent canopy
cover in pine/pine-oak and 60 percent in
mixed conifer. Post-treatment, trees greater
than 16” dbh would contribute at least 50
percent of the stand basal area per MSO
Recovery Plan guidelines (2012). Trees
above 18” dbh would not be cut except if
necessary for cable corridor locations.

MSO PAC Fuels Reduction — | This treatment includes steep areas which 202 - DLH
Hand Thinning have low density and dominated by smaller
trees or are in areas not conducive to cable
yarding operations. Treatments where
feasible would treat stand similar to the MSO
PAC treatment described from above.
Otherwise treatments would be thin from
below to reduce density and fuel ladders.

MSO Nest Fuels Reduction - | Hand thinning up to 5 dbh would occur 122 - DLH
Hand Thinning within 80 % of the Schultz Creek nest core in
coordination with the US Fish and Wildlife
Service (122 acres, DLH). Approximately
20% of the nest core would be deferred from
treatment in order to maintain denser patches
for habitat. Residual basal area would be a
minimum of 110 ft2, and treatment would
maintain a minimum of 60% canopy cover in
mixed conifer. This nest core would also
receive the prescribed burning treatment
described below
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MSO Nest Fuels Reduction -
Burn Only

In all nest cores other than the Schultz Creek
nest core, treatment would consist of burning
only. Dead and down material in MSO nest
cores would be piled by hand and burned.

261 -DLH
402 - MM

MSO Recovery Nest/Roost -
Hand Thinning

Hand thinning up to 9” dbh would occur on
72 acres in DLH under this treatment, and
dead trees less than 12” dbh and down
material would be cut and piled by hand for
prescribed burning.

72 -DLH

MSO Recovery Nest/Roost -
Burn Only

Thirty-seven acres of Recovery Nest/Roost
replacement habitat would be prescribed
burned only (no hand thinning). Snag
retention guidelines identified in the Forest
Plan would still be followed (see Design
Features — Snags). Treatments would be
designed to move the stands towards
minimum desired conditions: Residual basal
area of 110 ft2 in ponderosa pine, and 120
ft2 in mixed conifer; canopy cover of 40
percent in pine/pine-oak and 60 percent in
mixed conifer; 12 trees per acre greater than
18” diameter; trees from 12-18" dbh would
comprise over 30 percent of stands BA, and
trees greater than 18 inches would comprise
an additional 30% of BA.

37 -DLH

MSO Recovery Nest/Roost—
Mechanical Thinning

Mechanical treatment would remove
ponderosa pine in a variety of size
classes however, no trees > 18” dbh
would be cut. Treatments would be
designed to maintain a minimum residual
basal area of 110 ft2; canopy cover of 40
percent with 12 trees per acre greater
than 18” diameter; trees from 12-18” dbh
would comprise over 30 percent of
stands BA, and trees greater than 18
inches would comprise an additional
30% of BA. No oak would be cut.

22 - MM

Northern Goshawk Post
Fledging Areas (PFA) Fuels
Reduction

Uneven-age mechanical treatment designed
to develop uneven-aged structure and a
mosaic of tree groups of varying sizes.
Openings would occupy 20 percent of the
treatment area. Tree groups would vary in
shape, size, density, and number: generally
from 0.05 — 0.7 acres in size with residual
group basal areas of up to 30-90 ft2 per acre
and 2-40 trees per group

359 - DLH

88 Final Environmental Impact Statement for the Flagstaff Watershed Protection Project




Chapter 2. Alternatives

Northern Goshawk Nest Fuels
Reduction

Mechanical treatment designed to develop
northern goshawk nest stand conditions
consisting of a contiguous over-story of large
trees. Forest Plan guidelines for canopy
cover would be met: canopy cover would
vary from 50 to 70 percent.

100 - DLH

Aspen Treatment

A variety of different treatments would be
used to promote and protect aspen health and
regeneration, including the removal of post
settlement conifers within 100 feet of aspen
clones, prescribed fire, ripping, planting,
fencing and/or cutting of aspen to stimulate
root suckering.

22 -DLH

Grassland Restoration

Mechanical treatment to remove encroaching
post-settlement conifers and restore the pre-
settlement tree density and patterns.

60 - DLH

Burn Only

Burn only treatment would remove excessive
fuel loading in areas which were previously
burned by the Radio Fire.

270 - DLH

Electronic Site — Structure
Protection

These sites are occupied by
telecommunication facilities, and would be
treated to provide a sufficient defensible
space around these structures from a
wildland fire. Individual trees that are
determined to contribute to wildfire hazard
or pose a hazard to the electronic sites would
be removed. The remainder of the sites
would receive a thin from below to
approximately 20 — 40 ft2 basal area with the
purpose of raising the crown base height and
leaving the largest and most fire resistant
trees.

6-DLH
12 - MM

No Treatment (No New
Analysis)

These acres include non-treatable areas,
including rock faces and boulder fields, and
the Orion Timber Sale (approximately 837
acres). Though the Timber Sale is within the
project boundary, the treatments for that area
were analyzed and authorized under the Jack
Smith Schultz Fuels Reduction and Forest
Health Restoration Project Decision
Notice/Finding of No Significant Impact
(2008). No additional treatments within the
Timber Sale area are proposed under FWPP.

1605 - DLH
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Table 17: Alternative 3 Harvesting Methods for DLH

Treatment Type | Ground- | Hand Helicopter | Burn Steep Slope | TOTAL
based Cut/Piled Only Equipment

Ponderosa Pine 1613 242 10 1865

Fuels Reduction

Ponderosa Pine 150 150

Fuels Reduction -

Hand Thinning

Mixed Conifer 626 425 107 1158

Fuels Reduction

Mixed Conifer 85 85

Fuels Reduction —

Hand Thinning

MSO PAC Fuels 793 267 135 1195

Reduction

MSO PAC Fuels 202 202

Reduction — Hand

Thinning

MSO Nest Fuels 122 261 383

Reduction

MSO Nest/Roost 72 37 109

Recovery

Goshawk PFA 299 39 21 359

Fuels Reduction

Goshawk Nest 100 100

Fuels Reduction

Aspen Treatment 22 22

Grassland 60 60

Restoration

Burn Only 270 270

Electronic Site- 6 6

Structure

Protection

No Treatment/No - - - - - 1605

New Analysis

TOTAL 3497 652 973 568 273 7569

Table 18: Alternative 3 Harvesting Methods for MM

Treatment Type Ground- | Hand Burn Steep Slope | TOTAL

based Cut/Piled | Only Machinery

Ponderosa Pine Fuels Reduction 766 767

MSO PAC Fuels Reduction 1519 73 1592

MSO PAC Fuels Reduction — 180 180

Wet Mixed Conifer

MSO Nest Fuels Reduction 402 402

MSO Nest/Roost Recovery 22 22
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Treatment Type Ground- | Hand Burn Steep Slope | TOTAL
based Cut/Piled | Only Machinery

Electronic Site-Structure 12 12

Protection

TOTAL 2,320 180 402 73 2,975

Required Transportation System

Alternative 3: Proposed Action without Cable Logging Proposed Transportation System
Under Alternative 3 the following actions would occur regarding road use, on the Dry Lake Hills

and Mormon Mountain areas, respectively.

Dry Lake Hills

System haul roads within the project area
System haul roads outside the project area
New temporary haul roads constructed
Temporary roads on existing road prisms
Temporary road rehabilitated

Relocated system road used as haul road
System road decommissioned

Mormon Mountain

System haul roads within the project area
System haul roads outside the project area
New temporary haul roads constructed
Temporary roads on existing road prisms
Temporary road rehabilitated

Relocated system road used for hauling
System roads decommissioned

18.07miles
14.33 miles
10.23 miles
2.75 miles
12.88 miles
1.57 miles
4.19 miles

16.46 miles
18.13 miles
0.0 miles
2.52 miles
2.52 miles
0.53 miles
0.19 miles
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Figure 32: Proposed Transportation System for Alternative 3, DLH
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Figure 33: Proposed Transportation System for Alternative 3, MM
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Alternative 4: Minimal Treatment Approach

This alternative would be similar to Alternatives 2 and 3; however the purpose of Alternative 4 is
to implement the minimum amount of treatment necessary to meet the purpose and need.
Treatments are proposed for those areas with dense fuel loading where topography aligns with
dominant winds and the probability of severe effects to soil resources from a wildfire is greater,
based on FLAM MAP 5.0 modeling of both fire behavior and fire spread under Schultz fire
weather conditions. Specifically, factors considered include: fire hazard rating, potential damage
to soils (from high severity fire and also harvesting methods), MSO habitat, and the type of
harvesting methods necessary to affect change. Specific quantifiable metrics were not identified;
instead the alternative was developed by identifying areas with dense fuel loading, where
topography aligns with dominant winds, and the probability of severe effects to soil resources
from a wildfire is greater, then overlaying those areas with sensitive wildlife habitat to determine
where to propose treatments. Drivers are concerns about to minimize impacts to soils, wildlife,
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and recreation; to provide a full range of alternatives; and to refine and strategically place
placements to treat the least amount of acreage necessary to still meet the purpose and need.

Under Alternative 4, approximately 3,459 acres along the base of Dry Lake Hills and Mount
Elden and the upper, flatter tops would receive basically the same treatments proposed in
Alternatives 2 and 3, though under this alternative more areas are proposed for hand thinning and
prescribed burning instead of cable or helicopter logging in order to reduce the potential impacts
from temporary road network associated with those harvesting methods (roughly 46 percent of
the DLH project area). Additionally, treatments are focused on the area south and east of FR420
(Figure 34); the portion of the project area between FR420 and the Kachina Peaks Wilderness
would still be treated but under the constraints of the analysis and decision for the Jack Smith
Schultz Fuels Reduction and Forest Health Restoration Project. Thus, no new analysis would be
performed for those areas under this alternative.

The Spruce Avenue Wash was identified as a high priority area due to the fuel loading,
topography, size and also its location relative to the City of Flagstaff and MSO PACs. The
portion of the Mount Elden MSO PAC within the Spruce Avenue Wash would also be treated
under the same parameters described in Alternatives 2 and 3. The Schultz Creek MSO PAC and
nest core were identified in conjunction with the FWS as high priority areas, and would also
receive the same treatment described for Alternatives 2 and 3.

For MM, treatments would occur on 2,343 acres (Figure 35). The same methodology used for
treatment placements in the DLH area was applied to MM to determine where to focus
treatments. Under Alternative 4, the wet mixed conifer belt and MSO nest cores would not be
treated, (roughly 21 percent of the MM area); however treatments would occur below and above
that belt.

Avreas not included in this alternative would be designated as No Treatment. Using hand thinning
on steep slopes was not included in Alternative 4 due to: the preponderance of trees greater than 9
inches dbh, (the standard limit for hand thinning treatments), the safety concerns of hand felling
larger trees on steep rocky slopes, the inability to remove cut material which would leave an
overabundance of fuels on the ground, and the subsequent need for extensive hand piling and
burning on steep slopes.

All treated acres would include prescribed burning in the manner described under Alternative 2:
initially pile burning to remove slash accumulated through harvesting, followed by broadcast
burning. Maintenance burning may occur every five to seven years following implementation in
order to maintain lower fuel loading levels and to restore a frequent, low-severity fire regime.
Mixed conifer on steep slopes may only receive one broadcast burn through the life of the project
due to the difficulty of implementation in these fuel types and terrain, and also because the
historic Fire Return Interval in some vegetation types is historically longer than the life of this
project. Other slash removal options as described in the Implementation Methods section could
also be used in lieu of burning, including biomass removal.
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Figure 34: Alternative 4 Proposed Treatments, DLH
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Figure 35: Alternative 4 Proposed Treatments, MM
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Table 19: Alternative 4 Proposed Treatment Descriptions, Objectives and Acres

Treatment Type Treatment Description/Objective

Ponderosa Pine Fuels These treatments areas are outside of MSO 1400- Dry Lake
Reduction PACs and northern goshawk PFAs and nest | Hills (DLH)
(Northern Goshawk LOPFA | cores. Mechanical treatment designed to 766— Mormon

develop uneven-aged structure and a mosaic | Mountain (MM)

Areas) of openings and tree groups of varying sizes.

96 Final Environmental Impact Statement for the Flagstaff Watershed Protection Project



Chapter 2. Alternatives

Treatment Type

Treatment Description/Objective

Openings would occupy approximately 20
percent of the treatment area. Tree groups
would vary in shape, size, density, and
number: generally from 0.05 — 0.7 acres in
size with residual group basal areas of 20-80
ft2 per acre and 2-40 trees per group.

Ponderosa Pine Fuels
Reduction — Hand Thinning
(Northern Goshawk LOPFA
Areas)

This treatment includes steep areas that have
low tree density and/or are dominated by
smaller diameter trees where the purpose and
need can be met through hand felling
treatments. Where practical and feasible,
treatments would be designed to develop
uneven-aged structure and a mosaic of tree
groups of varying sizes similar to the
treatment described above.

86- DLH

Mixed Conifer Fuels
Reduction
(MSO Recovery Areas)

These treatments areas include dry mixed
conifer areas outside of MSO PACs,
replacement nest/roost habitat, and northern
goshawk PFAs and nest cores, but include
MSO restricted habitat. Mechanical
treatment designed to develop uneven-aged
structure and a mosaic of openings and tree
groups of varying sizes. Trees above 24” dbh
would not be cut. Openings would occupy
about 10-20 percent of the treatment area.
Tree groups would vary in shape, size,
density, and number: generally less than one
acres in size with residual group basal areas
of 30-90 ft2 per acre and 2-50 trees per

group

542- DLH

MSO PAC Fuels Reduction

Mechanical treatment to create a diversity of
patch sizes with minimum patch size of 2.5
acres. Provide for 10 percent openings across
treatment areas from 0.1 — 2.5 acres in size.
Maintain a minimum of 40 percent canopy
cover in pine/pine-oak and 60 percent in
mixed conifer. Post-treatment, trees greater
than 16” dbh would contribute at least 50
percent of the stand basal area per MSO
Recovery Plan guidelines (2012). Trees
above 18 dbh would not be cut except if
necessary for cable corridor locations.

568— DLH
1509- MM *®

MSO PAC Fuels Reduction —
Hand Thinning

This treatment includes steep areas which
have low density and dominated by smaller
trees. Treatments where feasible would treat

228-DLH

1 Thirty-three acres within MSO PACs on MM are included in the Burn Only treatment description, and would not
receive mechanical thinning. Those acres are shown in the Burn Only treatment acres, and are not counted toward the
total displayed for MSO PAC Fuels Reduction here.
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Treatment Type

Treatment Description/Objective

stand similar to the MSO PAC treatment
described from above. Otherwise treatments
would be thin from below to reduce density
and fuel ladders.

MSO Nest Fuels Reduction

Hand thinning up to 5” dbh and prescribed
burning would occur within 80% the Schultz
Creek nest core in coordination with the US
Fish and Wildlife Service (122 acres, DLH).
Dead and down material in the Schultz Creek
nest core would also be piled by hand and
burned.

122- DLH

MSO Recovery Nest/Roost -
Mechanical Thinning

Mechanical treatment would remove
ponderosa pine in a variety of size
classes however, no trees > 18” dbh
would be cut. Treatments would be
designed to maintain a minimum residual
basal area of 110 ft2; canopy cover of 40
percent with 12 trees per acre greater
than 18 diameter; trees from 12-18” dbh
would comprise over 30 percent of
stands BA, and trees greater than 18
inches would comprise an additional
30% of BA. No oak would be cut.

22 - MM

Northern Goshawk Post
Fledging Areas (PFA) Fuels
Reduction

Uneven-age mechanical treatment designed
to develop uneven-aged structure and a
mosaic of tree groups of varying sizes.
Openings would occupy 20 percent of the
treatment area. Tree groups would vary in
shape, size, density, and number: generally
from 0.05 — 0.7 acres in size with residual
group basal areas of up to 30-90 ft2 per acre
and 2-40 trees per group

286- DLH

Northern Goshawk Nest Fuels
Reduction

Mechanical treatment designed to develop
northern goshawk nest stand conditions
consisting of a contiguous over-story of large
trees. Forest Plan guidelines for canopy
cover would be met: canopy cover would
vary from 50 to 70 percent.

100- DLH

Aspen Treatment

A variety of different treatments would be
used to promote and protect aspen health and
regeneration, including the removal of post
settlement conifers within 100 feet of aspen
clones, prescribed fire, ripping, planting,
fencing and/or cutting of aspen to stimulate
root suckering.

2-DLH

Grassland Restoration

Mechanical treatment to remove encroaching
post-settlement conifers and restore the pre-
settlement tree density and patterns.

53- DLH

98 Final Environmental Impact Statement for the Flagstaff Watershed Protection Project




Chapter 2. Alternatives

Treatment Type Treatment Description/Objective

Burn Only Burn only treatment in the Dry Lake Hills 67- DLH
would remove excessive fuel loading in areas | 33 - MM
which were previously burned by the Radio
Fire. Thirty-three acres within MSO PACs
on Mormon Mountain would be burn only,
and would not receive mechanical treatment.
Electronic Site — Structure These sites are occupied by 6— DLH
Protection telecommunication facilities, and would be 12- MM
treated to provide a sufficient defensible
space around these structures from a
wildland fire. Individual trees that are
determined to contribute to wildfire hazard
or pose a hazard to the electronic sites would
be removed. The remainder of the sites
would receive a thin from below to
approximately 20 — 40 ft2 basal area with the
purpose of raising the crown base height and
leaving the largest and most fire resistant

trees.
No Treatment (No New These acres include rock faces, boulder 4110- DLH
Analysis) fields, some steep slopes requiring 631 - MM

specialized equipment, and all acres north of
FR420 (including the Orion Timber Sale), as
those acres have already been analyzed for
treatment under the Jack Smith Schultz Fuels
Reduction and Forest Health Restoration
Project Decision Notice/Finding of No
Significant Impact (2008).

Table 20: Alternative 4 Harvesting Methods for DLH

Treatment Type | Ground- | Hand Burn TOTAL
based Cut/Piled | Only

Ponderosa Pine 1400 1400

Fuels Reduction

Ponderosa Pine 86 86

Fuels Reduction -
Hand Thinning

Mixed Conifer 542 542
Fuels Reduction

MSO PAC Fuels 568 568
Reduction

MSO PAC Fuels 228 228
Reduction — Hand

Thinning

MSO Nest Fuels 122 122
Reduction

Goshawk PFA 286 286
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Treatment Type | Ground- | Hand Burn TOTAL
based Cut/Piled | Only

Fuels Reduction

Goshawk Nest 100 100

Fuels Reduction

Aspen Treatment 2 2

Grassland 53 53

Restoration

Burn Only 67 67

Electronic Site- 6 6

Structure

Protection

No Treatment - - - 4110

TOTAL 2,953 438 67 7569

Table 21: Alternative 4 Harvesting Methods for MM

Treatment Type Ground-based BurnOnly | TOTAL
Ponderosa Pine Fuels Reduction 766 766
MSO PAC Fuels Reduction 1509 1509
MSO PAC Fuels Reduction — 33 33
Burn Only

MSO Nest/Roost Recovery 22 22
Electronic Site-Structure Protection 12 12
No Treatment - - 631
TOTAL 2310 33 2,975

Large Tree Retention Strategy

Alternative 4 incorporates the goal of retaining large young trees and old trees within the project
area brought forth as the Large Tree Retention Strategy (LTRS) by the Center for Biological
Diversity during the scoping period. However the decision-making authority of the Forest Service
would not be delegated. The incorporation of the LTRS goals is accomplished in Alternative 4
primarily by excluding the use of cable logging and specialized steep slope equipment within the
project area. Those two harvesting methods would require the removal of either a) all trees within
a 12-foot swath, as in the case of the cable corridors, or b) more large trees on steep slopes for
maneuverability and/or safety.

The original LTRS provided by the Center for Biological Diversity was not included in its
entirety in this alternative as all the action alternatives incorporate the large majority of the
ecological principles and concepts in the strategy already, including retention of old trees (see
Design Features in Chapter 2). The original LTRS provided during the scoping period is included
in the project record. Large post-settlement trees would be retained throughout the project area
except:

1. As necessary to meet community protection and public safety goals (e.g. in WUI areas
adjacent to communities)
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2. When best available science identifies sites where ecological restoration and biodiversity
objectives cannot otherwise be met; specifically in the case of FWPP, within stand
openings and in heavily-stocked stand with high basal area generated by a preponderance
of large, young trees.

Per the two points above, the modified LTRS discussed here would only potentially apply to a
small portion of the project area — approximately 766 acres of ponderosa pine in the MM
portion—as the DLH portion would fall under the first point noted above. The original LTRS was
developed specifically for ponderosa pine and so does not apply to mixed conifer areas. As the
MM portion does not fit within Number 1 above because of its distance from the City of
Flagstaff, the rest of the LTRS will only pertain to the ponderosa pine Gambel oak forests outside
of MSO PACs on MM.

Most of the “exception” categories listed in the LTRS are not relevant for the MM portion of
FWPP discussed above, including:

e Seeps and Springs

¢ Riparian

e Wet Meadows

e Encroached Grasslands

e Aspen Forest and Woodland

As not every acre of the relevant MM portion was surveyed (see Methodology section of Forest
Structure and Health in Chapter 3), it is possible that the 766 acres of ponderosa pine might
primarily contain small-diameter (less than 16 inches dbh) trees, which would not fit within an
exception category under the original LTRS. As stated in the Forest Structure and Health
methodology section:

The modeling assumptions attempt to meet the spirit of the Large Tree Retention
Strategy (LTRS) within the limitations of a non-spatially explicit model. On the
ground cutting prescriptions for Alternatives 2 and 3 would follow components
of the LTRS that have been incorporated into the design features of this EIS.
Alternative 4 would include more specific limitations on large tree removal per
the modified LTRS and related Design Features discussed in this DEIS (p. 198)

Because of this, as long as the purpose and need of fire hazard reduction would still be met,
Alternative 4 would incorporate the following additional Design Features for the Northern
Goshawk habitat within LOPFA on MM:
o To meet the desired condition of increasing the more fire-resilient VSS 5 and 6 age
class, tree retention within groups would focus on existing large trees (generally, trees
within the dominate and codominant crown position).

e Tree groups, on average, would range in size from 0.1 to 1 acre; sites with a
preponderance of large trees and highly productive microsites would have larger average
group sizes (0.25 to 1 acre). Overall, average group size would vary within this range
depending on fuel loading, site quality and topography, existing stand structure, and pre-
settlement tree evidence.

e Stands with a preponderance of large trees would be managed for greater residual canopy
cover and density of large young trees while still meeting the purpose and need of
reduced wildfire hazard. Residual stand structure would be managed toward the upper
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end of natural range of variability for ponderosa pine in the stands that meet these
conditions (e.g. the number of trees retained would be toward the higher end of the scale;
see Table 22). This would be accomplished by focusing treatments towards the higher
end of the natural range of variability, managing for larger group sizes (see below),

and/or retaining additional large trees.

¢ Regeneration openings (group selection) account for 10 to 20 percent of tree groups. The
percentage would vary within this range depending on current VVSS distribution. They
would average 0.25 to 2 acres with an average of approximately 1 acre and would be no
wider than 200 feet. Where stand structure dictates, establish regeneration openings by
removing groups of trees of VSS3 and smaller diameter VSS4.

Table 22: Ranges of reference conditions for ponderosa pine forests in the Southwestern
United States from studies detailed in RMRS-GTR-310 (2013).

Forest attribute

Ponderosa pine

Trees / acre 11.7-124
Basal area (ft2 / acre) 22.1-89.3
Spatial patterns Grouped or random
Number of trees / group 2-712

Size of groups (acres) 0.003-0.72
Number of groups / acre 6-7

Forest Plan Amendments

Alternative 4 would contain Forest Plan Amendments 1 and 2 (described under Alternative 2 and
in Appendix A) because these Forest Plan amendments would be necessary to meet the purpose
and need of the project to effectively reduce the potential for high-severity wildfire within the

project and analysis area.

Required Transportation System

Alternative 4: Minimal Treatment Proposed Transportation System

Under Alternative 4 the following actions would occur regarding road use on the Dry Lake Hills
and Mormon Mountain Areas, respectively. Alternative 4 differs from Alternatives 2 and 3 in that
there would be no hauling on FR 522 and FR 516 (Snowbowl road), and also includes fewer temp
roads than the other two action alternatives (12.71 miles versus 20.98 miles and 15.17 miles for

Alternatives 2 and 3, respectively).

Dry Lake Hills

System haul roads within the project area 13.04 miles
System haul roads outside the project area 7.37 miles
New temporary haul roads constructed 9.42 miles
Temporary roads on existing road prisms 0.99 miles
Temporary road rehabilitated 10.41 miles
Relocated system road used as haul road 1.57 miles
System road decommissioned 4.19 miles
Mormon Mountain

System haul roads within the project area 16.46 miles
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System haul roads outside the project area 18.13 miles
New temporary haul roads constructed 0 miles
Temporary roads on existing road prisms 2.52 miles
Temporary road rehabilitated 2.52 miles
Relocated system road used for hauling 0.53 miles
System roads decommissioned 0.19 miles

Figure 36: Proposed Transportation System for Alternative 4, DLH
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Figure 37: Proposed Transportation System for Alternative 4, MM
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Restoration versus Fire Hazard Reduction

Fuels reduction treatments can also be considered restoration, and while FWPP is distinguished as
a “fire hazard reduction” project instead of strictly a restoration project, multiple ecological
restoration benefits would be achieved through forest thinning, including but not limited to
benefits to biodiversity and increased forest resilience to drought, insects and disease. Where
restoration is the focus it is valuable to note that these treatments will reduce the fire hazard
(Friederici 2003 and Fulé et al. 2012). Table 23 shows the proposed treatments and whether they
fit under the umbrella of restoration, or if they’re more aimed toward fire-hazard reduction. In
some cases, the fire-hazard reduction treatments would result in denser forest conditions than a
restoration approach; this is tied to fire regimes, wildlife habitat limitations, and also the influence
of the wildand-urban interface and the project’s purpose and need.

The fire regime for dry mixed conifer is very similar to that of ponderosa pine, the fire regimes of
wet mixed conifer involves less frequent, higher-severity fires than what is desirable for
protection of soil resources and the adjacent urban interface. Thus, for those areas, the proposed
treatment approach is more geared toward fire hazard reduction than true restoration.

A large portion of the project area falls within MSO habitat; management of those areas is guided
by the Recovery Plan, and as such, the desired conditions may generally be denser (i.e. higher
canopy cover, higher basal area) than what may have been present in mixed conifer historically.
Therefore the proposed treatments would achieve the purpose and need of reducing the potential
of high-severity wildfire even though they might not meet full restoration conditions.

The mixed conifer treatments proposed under the action alternatives for FWPP could very well be
similar to historical conditions in each of those locations; however due to the reasons cited above,
restoration is only cited as such in the treatments below when that approach also met the purpose

and need for the project.

Table 23: Proposed Treatments and their focus (restoration or fire hazard reduction)

Treatment: Focus: Effect of focus:
Restoration Restoring aspen stands achieves fire

Aspen Treatment hazard reduction and desired condition.

Fire Hazard Prescribed burning would reduce fire
Reduction hazard and moves towards desired
condition but would not necessarily
achieve restoration objectives.

Burn Only

Fire Hazard These are highly developed and
Reduction managed sites and restoration to
historical tree densities and patterns is
Electronic Site - Structure not desirable or practical. Treatments in

Protection this area would likely remove more
understory, small diameter trees and
reflect conditions that likely do not
historically occur.

Restoration Treatment would be designed to create
habitat for northern goshawk nests,
Northern Goshawk Nest Fuels Tree density would be similar but
Reduction denser than historic conditions, and tree
size distribution and spatial
arrangement would not follow historic
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Treatment:

Effect of focus:

patterns.

Northern Goshawk Post
Fledging Areas (PFA) Fuels
Reduction

Restoration

Treatment would move stands towards
sustainable uneven-aged conditions and
spatial arrangements, which would be
within the natural range of variability
for this forest type. Treatment would
also meet fire hazard reduction
objectives and desired condition.

Grassland Restoration

Restoration

Restoration of historic grassland extent
would also meet fuels reduction
objectives and desired conditions.

Mixed Conifer Fuels
Reduction

Restoration

Treatment would move stands towards
sustainable uneven-aged conditions and
spatial arrangements which would be
similar to and within the natural range
of variability for this forest type.
Treatment would also meet fire hazard
reduction objectives.

Fire Hazard Treatment would reduce fire hazard
Reduction and would move stands towards but not
Mixed Conifer Fuels meet desired conditions. Tree densities
Reduction - Hand Thin would be higher than historic levels
and spatial patterns would not mimic
historic patterns.
Fire Hazard Prescribed burning would reduce fire
MSO Nest Fuels Reduction - | Reduction hazard and thus move toward desired
Burn Only conditions, but would not necessarily
achieve restoration objectives.
Fire Hazard Treatment would reduce fire hazard.
MSO Nest Fuels Reduction - | Reduction Tree densities would be higher than
Hand Thin historic levels and spatial patterns
would not mimic historic patterns.
MSO Nest Roost Recovery — Eirg ngard Eresc(rjitk))ed burnligg would redqfe fire
Burn Only eduction azard but would not necessarily
achieve restoration objectives.
Fire Hazard Treatment would reduce fire hazard.
MSO Nest Roost Recovery Reduction T.ree qlensities would bt_a higher than
historic levels and spatial patterns
would not mimic historic patterns.
Fire Hazard Treatment would move stands towards
Reduction uneven-aged conditions and spatial
MSO PAC Fuels Reduction arrangements. Conditions would be
much denser than historical conditions.
Treatment would reduce fire hazard.
Fire Hazard Treatment would reduce fire hazard
Reduction and would move stands towards but not

MSO PAC Fuels Reduction -
Hand Thin

meet desired conditions. Tree densities
would be higher than historic levels
and spatial patterns would not mimic
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Effect of focus:

historic patterns.

MSO PAC Fuels Reduction —
Wet Mixed Conifer

Fire Hazard
Reduction

Treatments would regenerate patches
of aspen which would reduce fire
hazard and achieve limited restoration
objectives.

Ponderosa Pine Fuels
Reduction

Restoration

Treatment would move stands towards
sustainable uneven-aged conditions and
spatial arrangements, which would be
similar to and within the natural range
of variability for this forest type.
Treatment would meet fire hazard
reduction objectives and desired
conditions.

Ponderosa Pine Fuels
Reduction - Hand Thin

Fire Hazard
Reduction

Treatment would reduce fire hazard
and would move stands towards but not
meet desired conditions. Tree densities
would be higher than historic levels
and spatial patterns would not mimic
historic patterns.

Design Features Common to All Alternatives

The Forest Service also developed the following design features to be used as part of all of the
action alternatives. These design features include all best management practices (BMPs) related

to the proposed alternatives.

Table 24: Design Features Common to all Action Alternatives

Specialist Area

Related
Resource

Design Feature

Silviculture

Old Trees

Emphasize retaining old, pre-settlement trees
where possible, particularly within MSO
recovery nest/roost habitat. Old trees, as defined
by Thomson (1940) for ponderosa pine, and
mixed conifer species with fire scars would not
be targeted for cutting. However, exceptions
may be necessary. An example of this would be
removing an old tree to address human health
and safety concerns and OSHA regulations
where treatments are occurring if these trees are
considered to be dangerous. Another instance
would be to cut an old tree in order to
accommodate the turning radius of a logging
truck, rather than relocating an entire road, or if
they are located within a cable yarding corridor
or temporary road location.

Large Trees

Post-settlement ponderosa pine trees > 16 inches
dbh would be prioritized for protection, but may
be removed to restore forest health and to
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Specialist Area

Related
Resource

Design Feature

emulate natural vegetation patterns based on
current stand conditions, pre-settlement
evidences, desired future conditions, or other
restoration objectives. Instances where this
would occur include: in conifer-encroached
aspen stands, encroached grasslands, in heavily
stocked stands of large, young trees when the
presence of such trees would prevent the re-
establishment of sufficient stand openings, when
necessary to develop or maintain uneven-aged
forest conditions (where desired), and if they are
located within a cable yarding corridor or
temporary road location.

Mixed Conifer

Treatments within both dry and wet mixed
conifer vegetation types would be site-specific
in nature and vary according to the diversity of
tree species compositions and locations.

Juniper &
Gambel Oak

e Gambel oak would only be cut as necessary
to facilitate logging operations (skid trail
and landings).

e Large mature juniper (“alligator juniper”)
and pinyon species would not be cut as part
of treatments. Young and mid-aged juniper
and pinyon may be cut to reduce fire risk to
surrounding larger trees.

e Placement of roads, skid trails and landings
would avoid cutting or damaging large
alligator junipers and gambel oak where
possible.

Forest Health

Log decks would not be left at the landings or in
the treatment areas for such a period that would
contribute to an increase in bark beetle
populations; typically no longer than 4 weeks if
bark beetles are present. Logs and log decks
could be left for longer than 4 weeks if no bark
beetle activity is detected. Entomologists from
the Forest Health Group would be consulted as
needed.

Operations

Operational
Safety

Danger trees that are present within two tree-
lengths of areas where contractors are not
enclosed within a Falling Object Protective
Structure (FOPS) cab may be removed or felled.
These areas include cutting units that require
manual falling, cable or helicopter logging units
and landings. A danger tree is any tree that
presents a hazard to employees due to
conditions such as deterioration or damage to
the root system, trunk, stem or limbs
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Specialist Area

Related
Resource

Design Feature

Coordination

Use of haul routes designated either within or
adjacent to utility corridors would be
coordinated with Kinder Morgan Natural Gas
Company, the City of Flagstaff Water Utility
Division, and/or other appropriate utility
companies.

Slash Mats

In areas where slash mats are used to protect
soils during harvesting activities, Forest Service
fire/fuels personnel would work with the
appropriate contract authority to determine if
material should be piled and burned post-
implementation where slash exceeds 4 inches in
depth.

Fuelwood
Gathering

Areas of project-generated slash suitable for
fuelwood gathering (outside of MSO PACs,
recovery habitat and northern goshawk PFAS)
could be identified for public use. Those areas
would be identified on the Forest website and

Fire/Fuels on the map accompanying each fuelwood
gathering permit.
e Limit machine piling of slash within 300
feet of private property boundaries.
e Limit hand piling within 50 feet of private
property boundaries.

Slash Treatment | ® If a market for biom{iss ex_ists during the
time of implementation, biomass removal
methods may be utilized in place of pile
burning in areas identified for potential
ground based harvesting, particularly in
areas adjacent to residential property.

o All fire intolerant sites would be marked for
avoidance from prescribed burning and all
National Register of Historic Places
(NRHP) eligible or unevaluated sites would
Site Protection be _pr_oj[ected from ground disturbing
activities.

Heritage e No mechanized thinning would occur within
NRHP eligible sites; however hand thinning
could occur. These efforts would be
coordinated by the District Archaeologist.

Temporary roads would be surveyed prior to
Survey their construction per the sampling plan

submitted and approved by the State Historic

Preservation Office (SHPO).

e MSO surveys would be coordinated with the

Wildlife Mexican Spotted Fish and Wildlife Service the year of

Oowl

implementation or one year prior to
determine occupancy of owls. Surveys
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Specialist Area

Related
Resource

Design Feature

include the project area plus ¥2 mile beyond
the perimeter of the project boundary.

The FWPP project boundary lies within the
project boundary for 4FRI as well as other
forest thinning and burning

projects. Flagstaff Ranger District staff
would ensure that all proposed treatments
are coordinated to ensure that there are not
multiple entries into sensitive habitats (such
as MSO PACs) that are split between
different project boundaries. In doing so,
habitat and noise disturbance to these areas
would be minimized.

The Forest Service would monitor effects to
MSO from the proposed action and report
their findings to the FWS. Implementation
monitoring would include information such
as when or if the project was implemented,
whether the project was implemented as
analyzed in the site specific BO (including
conservation measures, and best
management practices), breeding season(s)
over which the project occurred, relevant
MSO survey information, and any other
pertinent information about the project’s
effects on the species. Treatment activities
within PACs would be assessed through
implementation of the monitoring plan
designed with FWS.

Treatments would be designed so that
thinning activities within each PAC would
be completed in one to two breeding
seasons. Treatments within MSO PACs may
occur during the breeding season for no
more than two years; if implementation is
not completed at the end of two years,
timing restrictions would apply (March 1 —
August 31). The Thicket northern goshawk
PFA on Mormon Mountain would be treated
in conjunction with the PACs it overlaps
with the same parameters.

Activities would not occur within MSO
occupied nest cores during the breeding
season (March 1 — August 31).

Initial entry burning and pile burning would
primarily occur in PACs during the
fall/winter to minimize impacts from smoke
on MSO. Maintenance burning within PACs
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Specialist Area

Related
Resource

Design Feature

but outside of nest cores could occur during
the breeding season.

Prescribed fire would be allowed to enter
cores only if it is expected to burn with low
fire severity and intensity. Firelines, check-
lines, backfiring, and similar fire
management tactics would be used to reduce
fire effects and to maintain key habitat
elements (e.g. hardwoods, large downed
logs, snags, and large trees).

In MSO recovery habitat, manage for large
oaks by removing conifers up to 18 inches
dbh that do not meet the “old tree”
definition within 30 feet of oak 10 inches
drc or larger

Coordinate burning spatially and temporally
to limit smoke impacts to nesting owls
(March 1 to August 31).

The Forest Service, in coordination with the
FWS, shall develop contingency plans in the
event of new PACs being established or
PAC boundary modifications due to owl
movement or habitat changes. Flexibility
shall be built into the project (including task
orders) so that as owls move or new sites are
located, project activities can be modified to
accommaodate these situations. Minor
modifications will be coordinated with
FWS.

The Forest Service shall ensure that all
contractors associated with thinning and
burning activities, transportation of
equipment and forest products, research, or
restoration activities are briefed on the
Mexican spotted owl, know to report
sightings and to whom, avoid harassment of
the owl, and are informed as to who to
contact and what to do if a Mexican spotted
owl is incidentally injured, killed, or found
injured or dead on the Coconino NF. If an
owl fatality is discovered, the FWS Mexican
spotted owl lead will be contacted as soon
as possible.

The Forest Service shall meet annually with
the FWS to discuss the upcoming year’s
thinning and burning plans in Mexican
spotted owl habitat and review the past
year’s thinning and burning activities in owl
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Specialist Area

Related
Resource

Design Feature

Wildlife

habitats.

Northern Goshawk

Thinning treatments within PFAs may occur
during the northern goshawk breeding
season for no more than two years; if
implementation is not completed at the end
of two years, timing restrictions would
apply (March 1 — September 30). The
Thicket northern goshawk PFA on Mormon
Mountain would be treated in conjunction
with the PACs it overlaps with the same
parameters as those PACS.

Prescribed burn plans in northern goshawk
PFAs would be designed and implemented
to minimize smoke impacts to nesting birds
and minimize loss of nest trees.

Other Wildlife

No thinning activities would occur within
one-quarter mile of the Devil’s Head
peregrine eyrie if occupied during the
breeding season (March 1 — August 15).

If any of the three bald eagle nests near
Mormon Mountain are occupied during the
eagle breeding season (March 1- August 1),
prescribed burning would only be permitted
in the Mormon Mountain project area when
ventilation is favorable and in coordination
with the wildlife biologist and FWS.
Typically nesting status can be confirmed
by May.

Burn plans within 1/2 mile of golden eagle
nest and peregrine falcon eyries would be
coordinated with the district wildlife
biologist to insure nesting falcons and
golden eagles would not be adversely
impacted from smoke.

Hiding cover would be maintained near
dependable waters by not targeting
drainages for openings, and through
implementation of watershed BMPs.

Tanks within ¥ mile of known northern
leopard frog sites would be surveyed prior
to implementation. If northern leopard frogs
are detected, a buffer for no treatments (no
thinning, no direct ignition) would be
identified to protect occupied tanks.
Agquatic Management Zones (AMZs) would
be established around designated
streamcourses and would provide protection
for northern leopard frogs by limiting the

112

Final Environmental Impact Statement for the Flagstaff Watershed Protection Project




Chapter 2. Alternatives

Specialist Area

Related
Resource

Design Feature

type of disturbance which could occur
within the AMZ.

e Primary red squirrel caches would generally
be protected at a density of one cache per
two acres where current cache numbers
allow.

Snags

e Use logging systems when feasible in
sensitive habitats that can meet project
objectives and maintain important structural
components (e.g., snags, etc.).

e Protect snags and logs wherever possible
through site prep, implementation planning,
and ignition techniques to retain within the
project area an average of approximately >
2 snags per acre >18 inches dbh and >30 ft
in height and >3 logs with > 12 inches mid-
point diameter and > 8 ft in length in
ponderosa pine and > 3 snags per acre >18
inches dbh and >30 ft in height and >5 logs
with >12 inches mid-point diameter and > 8
ft in length in mixed conifer and spruce-fir

e Within the project area, retain an average of
approximately > 2 trees per acre >18 inches
dbh with dead tops, cavities, and lightning
strikes wherever possible to provide for
replacement snags and cavity
nesting/foraging habitat

e Emphasize retention of snags exhibiting
loose bark to provide habitat for roosting
bats.

e Create snags in key areas (i.e. PACs,
recovery nest roost habitat) where
monitoring determines a deficit. Trees
would be chosen on a case-by-case basis in
order to ensure successful recruitment as
snags. Created snags, or a subset of, would
be monitored over time to determine if the
action was successful (i.e. trees decayed but
remained standing, etc.).

Wildlife (cont)

Caves, Karst and
Sink Holes

Treatment buffers will be designated around
cave entrances, sink hole rims, and drainages
leading to these features to protect cave
ecosystems (including microclimate, hydrology,
and entrance vegetation) and reduce potential
disturbance to roosting bats. No direct ignition
of fire within buffer.

Botany

Noxious/Invasive
Weeds

Best Management Practices as outlined in
Appendix B of the “Final Environmental Impact
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Related

Specialist Area Resource

Design Feature

Statement for Integrated Treatment of Noxious
or Invasive Weeds” (USDA Forest Service
2005) would be followed to incorporate weed
prevention and control into the project. The
following features would be incorporated into
project implementation and monitoring:

e Prevent the spread of potential and existing
noxious or invasive weeds by vehicles used
in management activities by incorporating
weed prevention and control into project
layout, design, and implementation.

e Prior to ground-disturbing activities, survey
for and prioritize and implement treatments
of noxious or invasive weeds in project
operating areas including landings ,
permanent and temporary roads and roads to
be closed or decommissioned.

e Avoid existing noxious or invasive weeds
during soil disturbing activities when
possible.

e Clean all off road vehicles, machinery and
tools of seeds, soil, vegetative matter, and
other debris that could contain or hold seeds
prior to entering the project area, when
moving from one potentially-infested area to
another area, and when leaving the project if
the area the equipment was previously
operating in has identified noxious weeds,
or it is unknown if the area has weeds (eg
private or other ownership, or areas we have
not surveyed).

e Fully incorporate the equipment cleaning
provisions of the timber sale and/or
stewardships contracts into the
implementation contract(s) to prevent the
introduction or spread of noxious or
invasive weeds.

e When in areas where known noxious weeds
exist, designate turnaround sites for log
trucks and other large equipment that are
weed free.

e Manage prescribed fires to promote native
species, aid in control of existing weed
infestations and prevent spread of existing
weeds through coordination with the District
Weeds Coordinator.

e Place slash piles on previously used
locations such as old piling sites, old log
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Specialist Area

Related
Resource

Design Feature

deck sites, or other disturbed sites to avoid
severe disturbance to additional locations
where possible.

Monitor slash pile sites after burning and if
found, control noxious or invasive weeds.
Avoid acquiring water for dust abatement
from weed-infested areas.

Minimize period from end of project
activities to site preparation, revegetation,
and contract closure.

Sensitive Plants

Mitigate loss of individuals and groups of
Rusby milkvetch during management
activities by avoiding known population
locations

Construct slash piles at least 10-20 feet
away from known populations of Rushy
milkvetch where possible.

Construct slash piles at least 10-20 feet
away from known populations of Rushy
milkvetch where possible.

Avoid constructing mechanical slash piles
within known populations of Rusby
milkvetch.

Minimize temporary road construction or
reconstruction within known populations of
Rusby milkvetch.

Minimize construction, reconstruction or log
landings within known populations of
Rusby milkvetch

Leave tree groups may include Rusby
milkvetch populations where practical,
using areas not occupied by the plants as
openings.

Manage prescribed burns at low to moderate
intensity to promote native species and to
hinder weed species germination.

Monitor the effects of treatment on Region 3
sensitive plants after treatments are
completed in areas with known populations.

Soil/Watershed

General

In order to avoid negative impacts to soils
and water resources, best management
practices (BMPs) would be implemented for
prescribed fire and mechanical vegetation
treatment measures. These resource
protection measures are derived mainly from
the Soil and Watershed Conservation
Practices Handbook (USDA, 1990) and the
National Best Management Practices for
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Water Quality Management on National
Forest System Lands, VVolume 1: National
Core BMP Technical Guide (USDA, 2012).
Resource protection measures are
implemented to protect soils and minimize
nonpoint source pollution as outlined in the
intergovernmental agreement between the
Arizona Department of Environmental
Quality and the Southwest Region (Region
3) of the Forest Service (ADEQ, 2008).
BMPs would be incorporated in prescribed
fire burn plans and timber harvesting or
stewardship contracts.

Prescribed Fire

o Incorporate prescription elements into the
prescribed fire plan including such factors as
weather, slope, aspect, soils, fuel type and
amount, and fuel moisture in order to
minimize high soil burn severity.

o Consider the spatial distribution and
contiguous size of the planned burn area in a
watershed during prescription development
to reduce the effects of peak flow change on
channels.

Timber Harvesting

At a minimum, all perennial water bodies,
wetlands, and areas with riparian ecosystems
would be designated as Aquatic Management
Zones (AMZs), also called filter strips in the
1987 Coconino National Forest Plan. Those
stream channels that support seasonal flow in
response to snowmelt and/or seasonal
fluctuations in the water table would also be
evaluated for potential designation as AMZs.
AMZ widths would be adjusted based on the
steepness of upgradient hillslopes with the
following general guidelines:

e AMZ width is the distance measured
perpendicularly from the outer edges of
the streamcourse (i.e., channel bank) or
wetland. For stream courses or wetlands
with upgradient hillslopes of 35 percent
or less, the AMZ width would be 50°.
For those with upgradient hillslopes
greater than 35 percent, AMZ width
would be 100°. As an example, the total
width of an AMZ for a streamcourse
with an upgradient hillslope exceeding
35 percent would be 200’ plus the width
of the streamcourse.
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Equipment/vehicle staging areas, and fuel used
for ignition devices would be located outside of
AMZs. Ignition of fuels would not be initiated
within AMZs. Hand piling and burning of slash
within AMZs would be avoided to the extent
practicable.

Containment lines would be sited and
constructed in a manner that minimizes erosion
and prevents runoff from directly entering water
bodies by consideration of placement relative to
the water body(ies) and lay-of-the-land and
through construction and maintenance of
suitable drainage features such as water bars.
To the extent possible, wetlands and riparian
areas would be avoided. Where applicable,
natural fire breaks such as outcrops would be
used in lieu of ground-disturbing containment
lines. In general, spacing of water bars would
be such that water bars are located at eye level
when viewed starting at the bottom of a slope
and traversing upward.

Staging areas would be kept as small as possible
while allowing for safe and efficient operation.

Prior to conducting harvesting activities, all
AMZs, staging areas (including areas where
vehicles are serviced, equipment/chemicals are
stored, and/or fuel is dispensed), primary skid
trails, cable yarding corridors, temporary roads,
and landings would be designated on a map and
visibly marked by means of flagging or other
suitable measures for approval by the timber
sale administrator. Temporary fuel storage
tanks would be permitted and installed in
accordance with the Office of the State Fire
Marshall requirements. If the total oil or oil
products storage exceeds 1,320 gallons in
containers of 55 gallons or greater, Purchaser
shall prepare a Spill Prevention Control and
Countermeasures Plan. Such plan shall meet
applicable EPA requirements (40 CFR 112),
including certification by a registered
professional engineer.

To the extent possible, skid trail design would
not include long, straight downhill segments
which would concentrate runoff. If it is not
operational feasible to avoid a long straight
downhill segment, skid trail rehabilitation
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measures would be applied as soon as skidding
is completed on that trail. Cable yarding
corridors would be located to efficiently yard
materials with the least soil damage. Skidding
or cable yarding up or down drainage courses
would not be permissible unless, in the case of
cable yarding, logs are fully suspended.

Insofar as safety permits, trees would be felled
to angle in the direction of skidding.

Drainage of roads would be controlled by a
variety of methods including but not limited to
insloping of the road bed toward an interior
drainage ditch with periodic cross drains,
outsloping of the road bed, crowning of the road
bed, and construction of rolling dips and water
lead-off ditches. Drainage from landings and
skid trails would be controlled to prevent
concentration of runoff.

Equipment would not be operated when ground
conditions are such that excessive damage
would result as visually monitored through such
indicators as soil rutting.

Machine piling of logging slash would be done
in such a manner as to minimize the
construction of new clearings for slash piles
through use of natural openings, temporary
roads, and landings.

Skid trails and cable yarding corridors would be
restored after use by a combination of any or all
of the following practices in order to prevent the
concentration of runoff in skid trails and to
protect exposed soil: reshaping the surface to
promote dispersed drainage (i.e., create convex
VS. concave cross-section), installation of
drainage features such as water bars to shed
water, and spreading slash across skid trails and
cable yarding corridors to protect areas where
mineral soil is exposed. Where skid trails and or
cable yarding corridors intersect existing roads
or trails, native materials such as logs, slash,
and/or boulders would be placed along skid trail
or cable corridor to line-of-sight or first 300,
whichever is greater.

Temporary roads and landings would be
restored after use by a combination of any or all
of the following practices in order restore
original topography, protect soils, and prevent
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concentrated runoff: roll berms created during
temporary road and/or landing construction
back across the disturbed surface to restore
original surface topography to the extent
practicable, install drainage features such as
water bars where needed to prevent runoff from
concentrating, and spread slash on areas with
exposed mineral soil. Where temporary roads
intersect existing roads or trails, native materials
such as logs, slash, and/or boulders would be
placed along temporary road to line-of-sight or
first 300’, whichever is greater.

Where visual observation indicates that the
above methods of erosion protection are
inadequate, a certified weed-free mix of native
or naturalized grasses would be broadcast
evenly over the inadequately protected surface
at the rate of 5 pounds per acre after surface
scarification.

Recreation

Public Awareness

e Inform forest visitors about activities within
the project area and make them aware of
potential impacts when visiting this part of
the forest. Provide information about
implementation activities on the Forest
website.

e Issue news release(s) as appropriate when
forest restoration activities are scheduled to
occur and how it may affect forest
visitation.

o Ifitis necessary to close forest roads during
harvesting operations for public safety,
notices and signs would be posted at key
locations adjacent to and within the project
area to inform the public of these closures,
in conjunction with issuing news releases as
stated above. This may include major FS
roads accessing the area, kiosks at
trailheads, bulletin boards, electronic sign
boards, etc.

o  Utilize dust abatement methods during haul
of logs on unpaved roads near private land
residences during the season when dust is
likely and funding is available

Forest Service Trails

e Harvesting activities would avoid existing
forest system trails’®, if possible. If it is

18 Existing forest system trails are identified in Chapter 3 of the EIS.
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determined necessary that an existing forest
system trail must be used as a temporary
road or skid trail, then the trail would be
restored to USFS standards post-treatment.

e Itis acceptable to make perpendicular trail
crossings. Trail crossing locations would be
designated and flagged with input from the
District Trails Coordinator or assigned
personnel. Crossings of existing forest
system trails would be restored to pre-
project condition after use.

e Forest restoration treatments within close
proximity (i.e. 100°-200") of existing forest
system trails would consider “feathering”
the treatment so the visual impacts are more
transitional than abrupt and as to not
significantly change the character or
experience of the trail.

e Existing forest system trails originally
designated for “single track” use (motorized
and non motorized) would be avoided for
use as skid trails or temporary roads.

o Public outreach efforts (e.g. additional
signage, postings at trailhead kiosks, maps
on the website) will occur prior to treatment
to increase public understanding of what
trails are within the forest system (and thus
will be protected and/or restored) and which
are not.

Special-Use Events

Coordinated efforts would be made with
sponsors of recreational special-use events (i.e.
running or mountain biking races) to minimize
the impacts on such events within the project
area during implementation. Alternative
locations would be identified to meet the needs
of the special-use event if forest management
activities conflict with preferred locations and
cannot be resolved through timing.

High-Use
Weekends and
Holidays

Efforts would be taken to limit forest treatment
activities within the project area during high-use
weekends and holidays (i.e. Memorial Day, 4™
of July, Labor Day, etc.); especially in locations
where recreation based activities (i.e. trails,
trailheads, etc.) occur.

Hunting Access

Temporary closures of forest roads and/or
portions of the project area during
implementation would be coordinated with
AZGFD during hunting seasons to reduce
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impacts on hunter and angler access.
Measures would be taken to safeguard the trails
. Mt. Elden and interpretive signs/markers within the Mt.
Environmental Study | g14en Environmental Study Area from forest
Area restoration activities.
Improve the wilderness boundary marking
where forest restoration operations are planned
within close proximity (i.e. % mi.) of a
. wilderness area.
Wilderness

Forest restoration treatments within close
proximity (i.e. ¥ - ¥2 mile) to a wilderness area
would consider “feathering” the treatment so the
visual impacts are more transitional than abrupt.

Scenery

Edges of Individual
Units

Thinning forest vegetation geometric shapes

(such as linear corridors from cable yarding)

would be avoided when it does not interfere

with implementation feasibility or safety, and
high contrast would be avoided between
treatment locations. Use the following
techniques:

e Shape and/or feather the edges of treatment
areas to avoid abrupt changes between
treated and untreated areas.

o Where the treatment unit is adjacent to
denser forest (treated or untreated), the
percent of thinning within the transition
zone (150-250 feet) would be progressively
reduced toward the denser edges of the unit.

e Similarly, where the treatment unit
interfaces with an opening (including
savannah and grassland treatments, and
natural openings) the transition zone would
progressively increase toward the open
edges of the unit.

e Soften edges by thinning adjacent to the
existing unit boundaries. Treat up to the
edges; do not leave a screen of trees. Favor
groups of trees complying with the
prescribed treatment that visually connect
with the unit’s edge to avoid an abrupt and
noticeable change.

e Treatment boundaries should extend up and
over ridgelines to avoid the “Mohawk” look.

e Avoid widely spaced individual trees that
are silhouetted along the skylines.

Unit Marking

¢ Avoid using trails as boundaries especially
for different prescribed treatments.
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Avoid abrupt changes between treatment
units. Use the techniques suggested for
edges of treatment units (above).

Where possible, mark trees on the side
facing away from roads, trails and
developed recreation sites.

Road, Skid Trail
& Landing
Construction

Utilize dust abatement methods during haul
of logs during the season when dust is likely
and funding is available. Priorities would
include residential areas, private land and
adjacent to recreation sites. Coordinate with
Coconino County on the application and
timing of application of dust abatement on
road segments that have County
Maintenance responsibilities.

Utilize existing skid roads and landings to
the extent possible.

Log landings, temporary roads, and skid
trails should be minimized within sensitive
viewsheds such as those next to developed
recreation sites, private homes or
communities, paved and passenger car level
roads and trails.

To hasten recovery and help eliminate
unauthorized motorized and non-motorized
use of skid trails and temporary roads, use
physical measures such as re-contouring,
pulling slash and rocks across the line,
placing cull logs perpendicular to the route,
and disguising entrances.

If areas where piles were burned are not
naturally restored, it may be necessary to
scratch in seed and soil from unburned areas
in order to assure vegetative cover

Cull Logs,
Stump Heights &
Slash Treatments

Cull logs would not be abandoned on
landings.

Use cull logs for closing temporary roads
and decommissioning roads, and for closed,
undesignated roads if appropriate.

Cull logs may also be suitable to use as
down woody material, but must be scattered
away from the landings.

Stump heights should be cut as low as
possible.

Unless used for erosion control or
maintenance of soil productivity, slash on
log landings must be treated or removed.

In the seen area immediate foreground of
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sensitive places (within 300 feet of the
centerline of paved or passenger car level
roads or trails, or 300 feet from the
boundary of a recreation site or private
land/communities):

0 Where whole tree logging occurs,
machine piling may occur to the
middle/back of log landings.
Prioritize slash burning in these
locations within one year or as soon
as possible after treatment.

Root wads and other debris in sensitive
foreground areas would be removed, buried,
burned, or chipped. If materials are buried,
locate in previously disturbed areas where
possible, such as areas for road obliteration.
Beyond sensitive immediate foreground
areas, it is acceptable to scatter these or use
them to help decommission temporary roads
or skid trails.

Place project-generated slash outside of
permitted utility line and pipeline rights-of-
way; do not interfere with utility corridor
management.

Fire Control
Lines

Wherever possible, construct fire lines to
reduce the contrast so that they are not
noticeable in the middle and background
Views.

Generally restore control lines to a near
undisturbed condition in the foregrounds
(within 300 feet) of roads, trails, and
developed recreation sites with high scenic
integrity objectives.

To hasten recovery and help eliminate
unauthorized motorized and non-motorized
use of control lines, use measures such as
re-contouring, pulling slash and rocks across
the line, and disguising entrances to non-
system roads and trails.

Range

Infrastructure

Protect range infrastructure from prescribed
fire (e.g. by lining fence stays).

Upon completion of implementation, cattle
guards would be cleaned to pre-
implementation condition.

Implementation

Coordinate implementation activities with
range specialists when implementation

would impact an active grazing allotment.
Vehicles passing through grazing pastures
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would close gates upon entering and exiting
the area to ensure livestock remain in the
correct pasture.

Federal agencies are required by NEPA to rigorously explore and objectively evaluate all
reasonable alternatives and to briefly discuss the reasons for eliminating any alternatives that
were not developed in detail (40 CFR 1502.14). Public comments received in response to the
Proposed Action provided suggestions for alternative methods for achieving the purpose and
need. These alternatives were outside the scope of reducing the potential for high-severity
wildfire. Therefore the two alternatives discussed below were considered, but dismissed from
detailed consideration for reasons summarized below.

Alternatives Considered but Dismissed from Further Analysis

The following two alternatives identified through scoping comments were discussed by the IDT
and determined to not meet the purpose and need for the project.

Alternative 5: No Temporary Road Use or Forest Plan Amendments & Hand
Thinning Only

This alternative would involve hand thinning only with no amendments to the Forest Plan, and
would utilize existing, open roads only. No new temporary roads would be constructed and no
existing, closed roads would be utilized. Under this alternative achieving the desired conditions of
reduced high-severity wildfire and achieving a sustainable forest structure would not be possible
due to: the preponderance of trees greater than 9 inches dbh, (the standard limit for hand thinning
treatments), the safety concerns of hand felling larger trees on steep rocky slopes, the inability to
remove cut material which would leave an overabundance of fuels on the ground, and the
subsequent need for extensive hand piling and burning on steep slopes.

Alternative 6: Kachina Peaks Wilderness

This alternative would include expanding the DLH portion of the project area to include treating
in the Kachina Peaks Wilderness. While portion of the wilderness could potentially benefit from
treatments that reduce the potential for uncharacteristically large, high-severity wildfire, the
inaccessibility, high fuel loadings, and rough terrain of the area would require road development
and treatment of an extent that would clearly be in conflict with the objectives of a designated
Wilderness area. Namely, that of maintaining wilderness in such a manner that “ecosystems are
unaffected by human manipulation and influences so that plants and animals develop and respond
to natural forces” (FSM 2320.2(2)).
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Comparison of Alternatives

This section provides a summary of the differences between the alternatives and their effects. The tables below contain information that is focused
on activities and effects where different levels of effects or outputs can be distinguished quantitatively or qualitatively among alternatives.

Table 25: Comparison of Proposed Actions between Alternatives

Actions Alternative 1 — | Alternative 2 — Proposed | Alternative 3 — Proposed Action |Alternative 4 — Minimal
No Treatment | Action with Cable Logging without Cable Logging Treatment
Total Treatment Acres Jack Smith 8,937 acres 8,937 acres 5,802 acres
Schultz/Eastside®’ 5,963 acres DLH 5,963 acres DLH 3,459 acres DLH
2,975 acres MM 2,975 acres MM 2,343 acres MM
Percentage of Total Project 0% 85% 85% 55%
Area to be Treated 79% DLH 79% DLH 46% DLH
100% MM 100% MM 79% MM
Acres to be Hand Thinned 0 acres 846 acres 832 acres 438 acres
699 acres DLH 652 acres DLH 438 acres DLH
147 acres MM 180 acres MM 0 acres MM
Acres to be Mechanically 0 acres 7,124 acres 7,137 acres 5,264 acres
Thinned 4,697 acres DLH™ 4,743 acres DLH 2,953 acres DLH
2,427 acres MM 2,394 acres MM 2,311 acres MM
Acres to be Helicopter 0 acres 0 acres 973 acres 0 acres
Logged 973 acres DLH
0 acres MM
Acres to be Cable Logged 0 acres 1,291 acres 0 acres 0 acres
1,185 acres DLH
106 acres MM

%8 Includes cable logging areas that could be cut by hand

17 past projects with acreages within the FWPP boundary that could be implemented
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Alternative 2 — Proposed

Alternative 3 — Proposed Action

Alternative 4 — Minimal

Actions Alternative 1 -
No Treatment | Action with Cable Logging without Cable Logging Treatment
Acres to be treated by 0 acres 0 acres 346 acres 0 acres
Specialized Steep Slope 273 acres DLH
Equipment 73 acres MM
Acres to be Prescribed 0 acres 8,937 acres 8,937 acres 5,802 acres
Burned 5,963 acres DLH 5,963 acres DLH 3,459 acres DLH
2,975 acres MM 2,975 acres MM 2,343 acres MM
Campfire Closure Order No Yes Yes Yes
Forest Plan Amendments No Yes Yes Yes
1. Related to MSO 1. Related to MSO 1. Related to MSO
2. Mechanical Treatment on |2. Mechanical Treatment on slopes |2. Mechanical Treatment
slopes >40% >40% on slopes >40%
Harvest Methods for N/A Combination of hand Combination of hand thinning, No treatment except for
treatments on slopes > 40% thinning, mechanized mechanized equipment, and select areas of hand
equipment, and cable logging helicopter logging thinning
Acres Treated in MSO 0 acres 3,926 acres (99%) 3,954 acres (100%) 2,427 acres (61%)
Protected Habitat
Acres Treated in MSO 0 acres 2,584 acres (86%) 2,584 (86%) 927 acres (31%)
Recovery Habitat
Treatments in MSO Nest No Yes, hand thinning 122 acres | Yes, hand thinning 122 acres and | Yes, hand thinning and
Cores and prescribed burning all | prescribed burning all (785 acres |prescribed burning of 122
(785 acres total) total) acres total.
Acres Treated by Cable 0 465 acres 0 acres 0 acres
Logging within MSO
PACs"™
Cable Corridor Acres within 0 74 acres 0 acres 0 acres
MSO PACs

19, ..
Indicates acres where all snags would have to be removed for safety purposes.
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Actions Alternative 1 — | Alternative 2 — Proposed | Alternative 3 — Proposed Action | Alternative 4 — Minimal
No Treatment | Action with Cable Logging without Cable Logging Treatment
Acres Treated by Helicopter 0 0 acres 267 acres 0 acres
Logging within MSO
PACs®
Total Temp Roads Mileage 0 miles 21.20 miles 15.39 miles 12.92 miles
17.61 DLH 12.87 DLH 10.40 DLH
3.59 MM 2.52 MM 2.52 MM
Temp Road Mileage within 0 miles 4.7 miles 3.1 miles 3.1 miles
MSO PACs
System Road 0 miles 4.38 Miles 4.38 Miles 4.38 Miles
Decommissioning

Table 26 and Table 27 show a comparative summary the transportation system for all action alternatives

Table 26: Comparison of transportation systems proposed for each alternative, Dry Lake Hills

Alternative 1 | Alternative 2 Alternative 3 Alternative 4

System haul roads | 18.07 miles 18.07 miles 18.07miles 13.04 miles
within the project
area

System haul roads | 14.33 miles 14.33 miles 14.33 miles 7.37 miles
outside the project
area

New temporary 0.0 miles 14.86 miles 10.13 miles 9.42 miles
haul roads
constructed

Temporary roads | 0.0 miles 2.75 miles 2.75 miles 0.99 miles
on existing road
prisms

20, .
Indicates acres where all snags would have to be removed for safety purposes
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Alternative 1

Alternative 2

Alternative 3

Alternative 4

Temporary road 0.0 miles 17.61 miles 12.87 miles 10.40 miles
rehabilitated

Relocated system | 0.0 miles 1.57 miles 1.57 miles 1.57 miles
road used as haul

road

System road 0.0 miles 4.19 miles 4.19 miles 4.19 miles

decommissioned

Table 27: Comparison of transportation systems proposed for each alternative, Mormon Mountain

Alternative 1

Alternative 2

Alternative 3

Alternative 4

System haul roads
within the project
area

16.46 miles

16.46 miles

16.46 miles

16.46 miles

System haul roads
outside the project
area

18.13 miles

18.13 miles

18.13 miles

18.13 miles

New temporary
haul roads
constructed

0.0 miles

1.07 miles

0 miles

0 miles

Temporary roads
on existing road
prisms

0.0 miles

2.52 miles

2.52 miles

2.52 miles

Temporary road
rehabilitated

0.0 miles

3.59 miles

2.52 miles

2.52 miles

Relocated system
road used as haul
road

0.0 miles

0.53 miles

0.53 miles

0.53 miles

System road
decommissioned

0.0 miles

0.19 miles

0.19 miles

0.19 miles
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Chapter 2. Alternatives

Actions Alternative 1 — | Alternative 2 — Proposed | Alternative 3 — Proposed Action |Alternative 4 — Minimal
No Treatment | Action with Cable Logging without Cable Logging Treatment
Percentage of Project Area 57% Total 7% Total 7% Total 28% Total
predicted to have active 51% DLH 9% DLH 9% DLH 32% DLH
crown fire post-treatment 70% MM 2% MM 2% MM 19% MM
Percentage of MSO PAC 65% of PACs 9% of PACs 9% of PACs 31% of PACs
acreage predicted to have 65% DLH 17% DLH 17% DLH 37% DLH
active crown fire post- 66% MM 1% MM 1% MM 25% MM
treatment
Percentage of project area 39% DLH 8% DLH 8% DLH 30% DLH
predicted to have high soil 62% MM 1% MM 1% MM 17% MM
burn severity in simulated
wildfire post-treatment
Anticipated discharge (cfs) 2,014 cfs 804 cfs 804 cfs 1,409 cfs
within DLH after a
simulated wildfire, during
Schultz Rain Event*!
Total sediment delivery | 14,912 tons DLH 8,277 tons DLH 8,277 tons DLH 12,977 tons DLH
(tons) after simulated 2,445 tons MM 1,432 tons MM 1,432 MM 1,551 MM
wildfire?

2 Schultz rain event equates to the rain event on July 20, 2010, which produced approximately 1.78 inches in 45 minutes over the area impacted by the Schultz fire.

22 |n first year after simulated wildfire
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Actions

Alternative 1 -
No Treatment

Alternative 2 — Proposed
Action with Cable Logging

Alternative 3 — Proposed Action
without Cable Logging

Alternative 4 — Minimal
Treatment

MSO Recovery Habitat

Projected length of n/a The silviculture analysis The silviculture analysis documents|The silviculture analysis
treatment effectiveness® documents that after 40 years, |that after 40 years, the majority of |documents that after 40
the majority of the areas that |the areas that would be years, the majority of the
would be mechanically mechanically treated or hand areas that would be
treated or hand thinned would |thinned would have Basal Areas, |mechanically treated or
have Basal Areas, Canopy  |Canopy covers, and trees per acres |hand thinned would have
covers, and trees per acres that are lower than the current Basal Areas, Canopy
that are lower than the current|conditions. covers, and trees per
conditions. acres that are lower than
In area of burn only treatment the current conditions.
In area of burn only treatment |effectiveness last between 20 and
effectiveness last between 20 |40 years before Basal Areas and  |In area of burn only
and 40 years before Basal Canopy Cover return to or exceed |treatment effectiveness
Areas and Canopy Cover pre-treatment conditions. last between 20 and 40
return to or exceed pre- years before Basal Areas
treatment conditions. and Canopy Cover return
to or exceed pre-
treatment conditions.
Total number of trees >18” 0 132 Total 0 0
dbh within cable logging 108 DLH
corridors to be removed in 24 MM
MSO PACs
Number of Trees >24” dbh 0 206 Total 0 0
within cable logging 206 DLH
corridors to be removed in 0 MM

28 Refers to the duration of time before additional mechanical thinning would be needed to restore post-treatment conditions. This does not include maintenance burning, which is
anticipated to extend the effectiveness of treatments.
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Actions Alternative 1 — | Alternative 2 — Proposed | Alternative 3 — Proposed Action | Alternative 4 — Minimal
No Treatment | Action with Cable Logging without Cable Logging Treatment
Acres of treatment where all 0 391 acres 267 acres 0 acres
snags have to be removed
for safety within MSO
PACs
Temp Road Mileage within 0 miles 4.7 miles 3.1 miles 3.1 miles
MSO PACs
Road Decommissioning 0 miles 4.38 Miles 4.38 Miles 4.38 Miles
Overall effects to MSO No Impact May have impacts to breeding|May have impacts to breeding owls |May have impacts to
owls as treatments could as treatments could occur within  |breeding owls as
occur within PACs during the |PACs during the breeding season |treatments could occur
breeding season for up to two |for up to two years; areas treated by|within PACs during the
years; cable corridors would |helicopter would affect quality of |breeding season for up to
affect quality of critical critical habitat in the short-term two years. The project
habitat in the short-term through the removal of snags. activities may affect, but
through the removal of snags |Long-term benefits would include |are not likely to adversely
and large trees. Long-term reduction in potential for high- affect MSO critical
benefits would include severity wildfire. habitat due to the lack of
reduction in the potential for having to remove large
high-severity wildfire. numbers of snags for
safety requirements.
Total Implementation
Cost $102,000 $7,323,094 $8,512,238 $4,082,599
(Net Timber Value minus (cost of

Cost of Implementation)

archaeological

surveys completed)
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Discussion of Effects

Alternatives 2 and 3 would have the greatest reduction in active crown fire potential: from
approximately 57 percent of the project area under the No Action Alternative to 7 percent under
Alternatives 2 and 3, compared to approximately 28 percent under Alternative 4. Alternatives 2
and 3 would also result in the greatest reduction in post-fire predicted peak discharge associated
with a 100-year storm event (1 percent recurrence interval): 60 percent reduction for Alternatives
2 and 3 versus 30 percent reduction for Alternative 4 as compared to the No Action Alternative.

Due to the cable logging corridors and the safety requirements of both cable logging and
helicopter logging, Alternatives 2 and 3 would remove the greatest number of snags, resulting in
greater impacts to Mexican spotted owl (MSO) critical habitat. Per the MSO-related Forest Plan
amendment, all three action alternatives would include thinning and prescribed burning in the
Schultz Creek nest core, prescribed burning only in the other nest cores, mechanized thinning up
to 18 inches dbh in PACs, and treatments within PACs would be allowed for up to two breeding
seasons, which would result in impacts to MSO. Project activities are not anticipated to change
trends for any Management Indicator Species (MIS), or Forest Service Sensitive Species. The
Wildlife section of Chapter 3 contains more detailed analysis of the impacts on wildlife.

Under all three action alternatives, old growth and large trees in both ponderosa pine and mixed
conifer vegetation types would be retained per the incorporated design features. At a project level,
there is little difference between action alternatives in the number of trees greater than 18 inches
dbh post-treatment, with trees greater than 24 inches dbh likely to be removed only under
Alternative 2 for cable logging corridors. On Mormon Mountain, there is no difference shown in
modeling as the wet mixed conifer band that is deferred in Alternative 4 would still receive only
light treatment in the other two action alternatives (creating regeneration pockets within aspen
stands, piling and burning of dead and down material). In the Dry Lake Hills, there is a slight
difference in the ponderosa pine treatments, where an average of four trees per acre greater than
18 inches dbh would be cut in Alternatives 2 and 3, and an average of three trees per acres greater
than 18 inches dbh would be cut under Alternative 4. Trees greater than 24 inches dbh would not
be targeted for removal under any alternative, and in fact, the only place that the modeling shows
them being removed is in the cable corridors under Alternative 2.

The length of treatment effectiveness is not affected by the harvesting method; rather, the relevant
factor is the intensity of the proposed treatment (e.g. how many trees would be removed and the
desired forest structure). For all alternatives, the ponderosa pine restoration treatments are the
most effective treatments over 40 years, followed by the MSO Recovery Habitat treatments, and
then the MSO PAC treatments. Hand thinning treatments also show having effects lasting 40
years as they were strategically proposed for locations where they would provide the most
benefit. The burn only treatments appear to last between 20 and 40 years. This projections are
based on the single entry treatment and do not factor in maintenance burning, which would be
anticipated to extend the duration of effectiveness. These projections also only pertain to the areas
of treatment themselves; as Alternative 4 would treat fewer acres than Alternatives 2 and 3, this
could decrease treatment effectiveness at a landscape scale.
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Chapter 3. Affected Environment and
Environmental Consequences

This chapter summarizes the physical, biological, social, and economic environments of the
project area and the effects of implementing each alternative on that environment. This also
includes an analysis of the proposed Forest Plan amendments, which is included near the end of
each resource section. It also presents the scientific and analytical basis for the comparison of
alternatives presented in the alternatives chapter. Summaries for each resource area are provided
and all specialist reports are incorporated by reference. Full specialist reports can be found in the
project record, located at the Flagstaff Ranger District Office.

Fire & Fuels

This section discusses the effects and concerns of four alternatives on the fire hazard and fuels
conditions within the project area. Specifically, this section addresses effects relating to fire
hazard, vegetative condition, and fuel loading conditions of stands within the project area under
the No Action Alternative as well as the action alternatives, and the projected condition of the
project area in the next 20 years under each treatment option.

Several variables affect fire behavior on a site and over a landscape. Besides weather and terrain,
(e.g. slope steepness, aspect, and landform types such as chutes, canyons, chimneys, saddles,
etc.), the variables that play the largest role in influencing fire behavior within a forest include
dead and live fuel loadings, fuel moistures, crown bulk density (the volume of fuel available in
tree crowns), crown base height (the height at which tree branches can be ignited by ground fire),
and canopy closure (percentage of ground area vertically shaded by overhead foliage) (Agee and
Skinner 2005).

These variables, depending on their structure and arrangement, can create many different fire
behavior outcomes for a landscape. Intense fire behavior will most likely occur during hot, dry,
and windy weather conditions under forest conditions of high fuel loadings, including a large
number of trees per acre, high crown bulk densities, low crown base heights, and large
percentages of canopy closures.

Fire hazard ratings are used to quantify the intensity with which a fire can burn over a landscape
during hot, dry and windy conditions. These weather conditions typically occur from April
through July on the Mogollon Rim (where FWPP is located), until a monsoonal weather pattern
sets up. Fire hazard ratings assigned to an area reflect the collective effects of fuel loadings,
crown bulk density, crown base height and canopy closure on fire behavior if a wildfire were to
occur in the same area under 97th percentile weather conditions. This analysis uses both 97"
percentile weather and 2010 Shultz Fire weather conditions to give both a worst case scenario and
a scenario that has already occurred in the watershed around Flagstaff. For the analysis, the 97"
percentile weather conditions will only be used to show existing condition; whereas, 2010 Schultz
Fire weather conditions will be used for both existing conditions and alternative comparison (see
Methodology section for more information).
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Fire Hazard Ratings range from extreme to low, with extreme indicating that the area rated as such
is in the highest danger of a worst case wildfire scenario. That is, the area rated as extreme will
most likely experience high intensity fire if a wildfire were to start during hot, dry, and windy
conditions. This type of fire would most likely be stand replacing and would create and/or result
in fire effects outside the historical range of variability for ponderosa pine and mixed conifer
ecosystems in the project area.

This section also uses Fire Regime Condition Class (FRCC) as a metric in determining the
existing ecosystem health of a landscape as it relates to historic condition. This metric in its
original form reflects the current vegetative structure, composition, and amount in relation to the
departure of that structure, composition, and quantity from the natural range of variability for that
area.

Methodology & Assumptions Used in Analysis

A fire regime generally classifies the role of fire over the landscape in the absence of modern
human mechanical intervention. There are five natural fire regimes, which are characterized
based on average numbers of years between fires combined with fire severity of the dominant
overstory vegetation. One can examine fire regimes at a finer scale in which each regime can be
described at three different condition classes (I, 11, 1), also known as fire regime condition
classes (FRCCs). Condition classes were created to characterize the importance of fire frequency
in ecosystems. FRCC quantifies the amount that current vegetation has departed from the
simulated historical vegetation reference conditions due to an absence of fire and an increase in
fire return intervals (Havelina et al. 2010).

The deviation from the historic fire regime is measured according to the number of fire return
intervals missed and the disturbance regime altered so as to alter current structure and
composition of the system outside the normal range of variation (LANDFIRE 1.1.0). FRCC
includes measures of the departure from historic fire severity and frequency for a given
landscape. The level of departure is attributable primarily to an increase in fire suppression and
fire exclusion over the last 125 years and/or an increase in fire return intervals within the area
(e.g. fires occur less frequently), thereby altering the ecological function of fire within that area.
The lack of low intensity, high frequency fires in the forests of northern Arizona have led to forest
conditions of higher fuel loadings and a larger number of small and medium-sized trees per acre
compared to the conditions that occurred historically.

FRCC is a difficult metric to develop accurately using tools currently available. For this analysis,
fire regimes and FRCCs within the project were assessed using LANDFIRE (LANDFIRE 2013).
LANDFIRE uses vegetation condition class (VCC) as a surrogate to FRCC, but lack values in fire
regime departure (Hann and Bunnell 2001). The fire regimes for the project area include I, 111, 1V,
and V and the condition classes range from level 1 to level 3. In general, if fire is absent for
more than 100 years, most likely the fire will result in some stand replacement with the rest
resulting in surface fire activity. Fire regime | indicates that historical fires reoccur in less than a
35 year period, with fires resulting in a low percentage of overstory trees in the stand being
replaced. Fires in a stand of fire regime 111 would generally reoccur every 35 to 200 years with
mixed/low severity. Fire Regime IV indicates 35 to 100 year frequency, high replacement
severity. Fire regime V indicates greater than 100 year frequency and severity.

The fuel moisture and weather characteristics used to model the effects and behavior of a
potential wildfire for existing and desired conditions are conditions under 97™ percentile and
conditions observed on the Schultz fire on June 20th, 2010. The conditions used were as follows:
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97th Percentile Conditions
1-hour fuel moisture: 2%
10-hour fuel moisture: 2%
100- hour fuel moisture: 4%
1000- hour fuel moisture: 7%
20-foot wind speed: 35 mph
Air temperature: 85°F

These weather conditions were used in modeling to give an overall worst case scenario in terms
of crown fire potential. The 97" percentile conditions represent the top 3 percent worst fire
weather days from 2002-2013.

Schultz Fire Conditions

1-hour fuel moisture: 3%
10-hour fuel moisture: 3%
100- hour fuel moisture: 6%
1000- hour fuel moisture: 11%
20-foot wind speed: 23 mph
Air temperature: 74°F

These weather conditions were used in modeling because the Schultz Fire was one of the biggest
high intensity/stand replacing fires that has occurred most recently within fifteen miles of
Flagstaff, Arizona and the fire resulted in a considerable amount of immediate damage and
devastation to ecological resources and values at risk within the fire and to surrounding areas.

Weather conditions used in FVS/FFE for prescribed fire under all action alternatives are as
followed. Weather conditions used are common for prescribed fire activity on the Flagstaff RD.
However variables such as wind speed, air temperature, and moisture contents are on the upper
end of prescriptions. Typically prescribed fire would be implemented under more moderate
conditions; this report analyzes higher end limits of prescribed fire conditions in order to be as
conservative as possible to address concerns about potential impacts of prescribed fire.

e 1-hour fuel moisture: 8%
10-hour fuel moisture:8%
100- hour fuel moisture: 10%
1000- hour fuel moisture: 15%
20-foot wind speed: 10 mph
Air temperature: 80°F
Live fuel moisture: 110%
Duff moisture content 50%

The objective of the modeling performed in this analysis is to:
1. Clarify potential effects of a wildfire burning under conditions similar to the Schultz fire
and 97" percentile weather conditions.
2. ldentify areas where fire behavior may be problematic from the perspectives of both fire
effects and control issues.
3. Analyze and evaluate the effects of the different alternatives.

The following metrics will be used to evaluate fire behavior and effects, and are grouped into
three main sections for the analysis: ground fuels and vegetation; fire suppression, and wildfire
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hazard. For more details on model inputs, methodology and assumptions, refer to the Fire & Fuels
Specialist Report located in the project record.

1) Fire Behavior (active/passive crown fire, surface fire, heat/unit/area, and fireline intensity)
2) Arrival time: There is no way to know with any certainty where a wildfire would start, so
three separate ignition point sources were used. Areas used in modeling were identified by
the District Fuels Specialist based on values at risk, such as urban interface concerns,
watershed values and recreational activities that occur in the project areas. Modeling
parameters included Schultz fire weather conditions. Ignition source locations used in the
DLH area for modeling were:
a) The intersection of Forest road (FR) 420 and 557 (the Y)
b) The intersection of FR 557 and Lower Oldham Trail.
c) Atthe National Forest boundary north of Paradise Street.
The modeling ignition location on MM was placed on along FR 648 (Mormon Mountain Tower
Road). The three areas in the DLH and the one location on MM are identified on the Arrival time
maps for each alternative below.

Emissions: Particulate matter of 2.5 microns or less (PM 2.5) is addressed in the Clean Air Act
and has a NAAQS annual mean of 15ug/m3, and a 24 hour average of 35pug/m3. Although
modeling total potential outputs, it is important to note that it is not the total amount of emissions
from a fire that affect human health, but rather how concentrated pollutants in ambient air are for
a period of time. PM 2.5 emission amount under a wildfire scenario are estimated using FVS per
alternative

Fire Hazard Ratings: Fire hazard ratings were calculated for existing and desired conditions for
50 percent of the DLH and 93 percent in the MM project areas, commensurate with the area in
which field data was collected in each portion of the total project area. Less data was collected in
the DLH due to steep slopes and lack of access. The field data collected to calculate existing fire
hazard ratings in the project area include dead and down fuel loading (tons per acre), number of
tree stems per acre, tree diameter, percent canopy closure, height to bottom of live crown (crown
base height), and tree height. Slope and aspect also affect fire hazard ratings and therefore were
acquired for stands in the project area using 10 Meter Digital Elevation Models.

Crown fire potential (pre and post treatment): assessed using FlamMap 5.0 modeling, including
LANDFIRE data GIS. The data layer is a representation of the type of fire that would be burning
at any given location in the project area within two scenarios: 1) Weather conditions at the 97"
percentile to represent the “worst case” scenario, prevailing winds being out of the southwest, and
sustained winds at 35mph, and 2) Schultz Fire 2010 weather conditions to represent an existing
scenario, prevailing winds being out of the southwest at 23mph. Actual number of acres analyzed
may differ from the proposed action acreage due to modeling outputs and pixel calculations.

a) Three types of fires result from the modeling: Surface fire describes fire that burns
through the surface fuels of the forest floor. This type of fire has the least active of fire
behaviors and is the most beneficial of the three types of fires in maintaining the
historical, ecological role of low intensity, high frequency fire in the southwestern
ponderosa pine ecosystem. Passive crown fire, or torching, occurs when flame lengths
are long enough to reach the lower edge of the canopy and can result in individual or
small group tree torching but does not proliferate through the forest canopy through
continuous crown fire spread. Active crown fire occurs when flames reach the forest
canopy and spreads through it with intensity and continuity.
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Flame Length, Stand Conditions (trees per acre, crown base height, crown bulk density, and
down woody debris), and Predicted PM 2.5 smoke emission under a wildfire scenario were
calculated using the Fire and Fuels Extension within the Rocky Mountain variant of the
Forest Vegetation Simulator (FVS) for silviculture stand data for both existing and post
treatment conditions. FVS was used to model proposed treatments and determine the effects
of these treatments (thinning treatments only) on the fuel characteristics of and potential fire
behavior under severe fire conditions within proposed treatment areas within the project
areas. Dead and down woody material data was collected in the field by both a contractor
crew and the Flagstaff Ranger District fuels/silviculture crew, and modeled based on
treatments identified in each alternative. Stand exam data including dead and down woody
debris data was collected using FSVeg protocols in approximately fifty percent of the DLH
area and ninety three percent in the MMM area. No surveying and stand exam data collection
occurred in the remaining fifty percent of the DLH and seven percent in the MM project area.
Severe fire conditions modeled in FVS utilizing 97" percentile weather conditions, and fire
conditions modeled under 2010 Schultz Fire weather conditions. Exact weather parameters
are listed under the Existing Conditions portion of this report. Flame Lengths were modeled
for both a post treatments wildfire scenario (surface + crown fuels) and flame lengths during
prescribed fire (surface fuels). Canopy cover was calculated differently than the base FVS
model. To better account for local conditions that affect canopy cover, a formula derived from
research completed in the area was used:

(-57.44+25.5047*LN(BA)).
This formula incorporates basal area (BA) calculated from FVS as a basis in the linear
function for this formula. This formula also mirrors the formula used for the timber specialist
report.

Fire regimes and condition classes: Table 29 and Table 30 describe the different fire regimes
and condition classes.

Table 29: Historic Fire Regime Groups and Descriptions

Fire  Frequency  Severity Severity Description Vegetation types that would be
Regime affected by treatments proposed

under the FWPP

0 - 35years Low/ mixed Mostly low severity replaces less In pure ponderosa pine, pine/oak, and
than 25% of dominant overstory  savanna ponderosa pine is the
vegetation. May include mixed- dominant species, so the severity of a
severity fires that replace upto  burn is related to the fire effects on the
75% pine.
0 - 35 years Replacement High severity replaces greater Grasslands and some dry mixed
than 75 % of dominant overstory conifer vegetation types fall into this
(grasslands). category. The herbaceous layer
(grasses and forbs) are the dominant
species. Greater than 75 percent of
these are generally topkilled by a fire,
so it is considered high severity.

35-100 Mixed/ Generally mixed-severity; may  Some dry mixed conifer falls into this
years low also include low severity fires. category.

35-100 Replacement High severity. Wet Mixed Conifer and Aspen often
years falls into this category.
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Fire  Frequency  Severity Severity Description Vegetation types that would be
Regime affected by treatments proposed
under the FWPP

vV 100+ years Replacement Any severity may be included, Much of the Pifion/Juniper (PJ) falls
/any severity but mostly replacement severity; into this category, though there are
may include any severity with different types of PJ systems and the
this frequency fire return intervals vary.

Table 30: Condition Class definitions used for FRCC.

‘- Departure from historic Fire Regime \

Condition | Fire regimes are within historical ranges. Risk of losing key ecosystem components is low.
Class 1 Vegetation attributes are intact and functioning within historical ranges.

Condition | Fire regimes moderately altered from historical range. Risk of losing key ecosystem components
Class 2 is moderate. Fire frequencies have departed from historical ranges by one or more return
intervals. This has resulted in moderate changes to one or more of the following: fire size,
intensity, severity, and/or landscape patterns. VVegetation attributes have been moderately altered
from their historical range.

Condition | Fire regimes significantly altered from historical ranges. Risk of losing key ecosystem

Class 3 components is high. Fire frequencies have departed from historical frequencies by multiple return
intervals resulting in dramatic alterations to: fire size, intensity, severity, and landscape patterns,
and/or vegetation attributes.

Affected Environment

The following vegetation types occur in the DLH area include ponderosa pine, dry mixed conifer,
aspen and grasslands; vegetation types in the MM project area include ponderosa pine, dry mixed
conifer and wet mixed conifer. Fire behavior fuel model descriptions are outlined and described
in Scott and Burgan (2005). The number and acres of fuel models located within the project area
differ from the number and acres of fuel models for existing conditions due to available stand
exam data; in other words, we only used stands for which we had data.

Dry Lake Hills
Ponderosa pine- 4,059 acres

Mixed conifer- 3,118 acres
Pine /Oak woodland- 277 acres
Aspen- 22 acres

Grassland- 60 acres

Right of way — 33 acres

Mormon Mountain
e Ponderosa pine- 1,924 acres
e Mixed conifer- 838 acres
e \Wet mixed conifer — 213 acres

The fire hazard ratings and the corresponding acreages for the percentage of land surveyed in the
DLH and MM project areas as analyzed are as follows:
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Based on the 3,837 acres (50%) surveyed the fire hazard ratings and the corresponding
acreages for the Dry Lake Hills project area are as follows:

Extreme- 2,582 acres (67 %)
Very High- 72 acres (2 %)
High- 613 acres (16 %)
Moderate-470 acres (12 %)
Low- 100 acres (3 %)

Based on the 2,784 acres (93%) surveyed the fire hazard ratings and the corresponding
acreages for the Mormon Mountain project area are as follows:

Extreme- 2,089 acres (75%)
Very High- 197 acres (7%)
High- 273 acres (1%)
Moderate-174 acres (6%)
Low- 51 acres (2%)

The numbers above are a conservative estimate based on the areas that received stand exams.
Because of the lack of fire within both project areas and knowledge of adjacent stand conditions,
it is likely that the remaining unsurveyed acres would also be in the high to extreme rating.
Extreme fire hazard ratings in the project areas were contributed to high fuel loading, low crown
base heights, a large number of trees per acre, and/or large percentages for canopy closure. The
percentages listed above are relative to the respective portions of the project area (e.g. for
surveyed acres within DLH and MM) not for the project area as a whole.

All five fire regimes and all three VCCs are represented in the project area. Table 31 displays the
acres for each Fire Regime and condition class (VCC) found in the DLH area. Table 32 displays
the acres for each Fire Regime and condition class found in the MM area.

Table 31: DLH Summary Fire Regime and Condition Class Acres

Fire Regime I: Frequent Fires (0-35 years), surface to mixed burn

severity

Condition Class 1-
low vegetation
departure

Condition Class
Level 2- moderate
vegetation departure

Condition Class Level 3-
high vegetation departure

6 ac. <1%%

644 ac. 12%

4,783 ac. 88%

Fire Regime I11: 35 to 200 year frequency

severity

, low to mixed burn

Condition Class
Level 1

Condition Class
Level 2

Condition Class Level 3

<lac. 0%

325 ac. 18%

1487 ac. 82%

Fire Regime IV: 35 to 200 year frequency, high replacement

severity

Condition Class
Level 1

Condition Class
Level 2

Condition Class Level 3

<lac. 0%

81 ac. 40%

123 ac 60%
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Fire Regime I: Frequent Fires (0-35 years), surface to mixed burn

severity

Fire Regime V: > 200 year frequency, any severity

Barren Condition Class Condition Class Level 3
Level 2
<1l ac.2% 28 ac. 72% 10 ac. 26%

The data from DLH shows that 4,783 acres or 88 percent of the project is in Fire Regime I,
Condition Class Level 3 and 1,487 acres in Fire Regime 111 Condition Class Level 3. The high
vegetation departure is due to the fire return interval in the area being greater than the historical

fire return interval.

Table 32: MM Summary Fire Regime and Condition Class Acres

Fire Regime I: Frequent Fires (0-35 years), surface to mixed burn

severity

Condition Class 1-
low vegetation
departure

Condition Class
Level 2- moderate
vegetation departure

Condition Class Level 3-
high vegetation departure

<l ac. 0%

58 ac. 2%

2,646 ac. 89%

Fire Regime I11: 35 to 100 year frequency, low to mixed burn

severity

Condition Class
Level 1

Condition Class
Level 2

Condition Class Level 3

0 ac. 0% 117 ac. 4% 144 ac. 5%

The differences between the current conditions and reference conditions has created existing
conditions in both project areas favoring wildfire activity, if started, that would result in more
severe effects to ecosystem components than should occur under the natural fire regime for a
majority of the project area. The introduction of thinning and prescribed fire would improve the
VCC rating for those areas that deviate from the historical fire regime.

The deviation between the current and historical intervals has created existing conditions in both
project areas favoring wildfire activity, if started, that would result in more severe effects to
ecosystem components than should occur for the natural fire regime.

Table 33 and Table 34 describe the existing conditions based off stand data and modeling outputs
for canopy base height, dead and down (tons/acre), canopy bulk density, percent canopy closure,
stems per acre, flame lengths (wildfire scenario, includes surface and canopy fuels) and potential
emissions from smoke (wildfire conditions). The existing conditions modeling outputs may
differ from the Silviculture Report due to differences in averaging outcomes (trees per acre and
canopy cover).
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Table 33: Existing Conditions for DLH project area (2013)
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MSO)
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Table 34: Existing Conditions for MM project area (2013)
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Measurements of existing height to live crown, dead and down fuel (tons per acre), percent
canopy closure, fuel type, and stems per acre were collected during stand exams, and fire regime
condition classes and fuel modes were calculated using LANDFIRE and FVS. Flame lengths
produced under existing conditions were determined using the FFE (Fire and Fuels) Extension in
FVS, modeled under 97" percentile conditions. As mentioned, the fuel moisture and weather
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characteristics used to model the effects and behavior of a potential wildfire for existing and
desired conditions are conditions under 97" percentile and conditions observed on the Schultz fire
on June 20th, 2010 (see the Methodology section for more information).

According to the modeling outcome, flame lengths under existing conditions for the majority of
both project areas would exceed 4 feet. Flame lengths greater than 4 feet usually require these
fires to be initially attacked using mechanical equipment such as dozers or aerial resources such
as helicopters and air tankers. Modification of existing conditions that would lower potential
flame lengths to approximately 4 feet if a wildfire occurred would make it more feasible for
initial attack forces to control such a wildfire starting under 97" percentile and Schultz fire
weather conditions.

Modeling also showed that other forest characteristics contribute to creating severe fire effects
and behavior in the project areas if a wildfire was to start under dry, hot, and windy weather
conditions. Canopy closures greater than 50 percent and low crown base heights (less than about
twenty feet) contribute to considerable tree torching, spotting as much as a mile ahead of an
intense surface fire and in some cases, crown fire spread. These fire behavior conditions would
inevitably create a fire situation in which fire spread would be difficult to attack and control with
ground forces within one operational shift (typically 12 hours).

Modeling crown fire potential in the DLH area under both 97" percentile and Schultz fire
conditions are shown in Figure 38. Under 97" percentile conditions, 73 percent of the area would
experience active crown fire, 8 percent passive crown fire and 19 percent surface fire. Under
Schultz conditions, modeling shows 51 percent of the area would experience active crown fire, 10
percent passive crown fire and 39 percent surface fire behavior.

Modeling crown fire potential within the MM area under the same parameters is as follows: 97"
percentile equates to 74 percent active crown fire, 16 percent passive and 10 percent surface.
Schultz conditions would be 70 percent active crown fire, 24 percent passive crown fire and 6
percent surface fire. Figure 38, Figure 41 and Figure 42 show the existing condition crown fire
potential in the DLH and MM areas, modeled under Schultz Wildfire weather conditions.

Figure 38: Crown Fire Potential under 2010 Schultz Wildfire and 97" Percentile Weather
Conditions for DLH and MM

97" Percentile Weather Conditions 2010 Schultz Fire Weather Conditions
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97" Percentile Weather Conditions 2010 Schultz Fire Weather Conditions

Acres 1,426 557 2,881 749

Dry Lake Hills Project Area

Mormon Mountain Project Area

Acres RS “ 176 725

| Surface Fire 1 Passive Crown Fire u Active Crown Fire

Table 35 displays the estimated arrival time of the modeled fires in hours. For example, if a fire
were to start at the Intersection of FR 420 and FR 557 (the Y). Under modeled conditions the fire
would burn approximately 51acres in the first hour and 2,803acres within the first 5 hours.
Arrival time and ignition locations are identified in the Methodology section and in the fire
spread maps discussed in each alternative analysis below.

Table 35: Arrival time in acres/hour under the Existing Condition (No Action Alternative)

Intersection of FR FR 648
Intersection of 557 and Oldham (Mormon
Arrival Time FR 420 and 557 Trail Paradise Mountain)
1st Hour 51 acres 469 acres 259 acres 197 acres
2nd Hour 318 acres 1411 acres 1217 acres 607 acres
3rd Hour 960 acres 2414 acres 2012 acres 1003 acres
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Intersection of FR FR 648
Intersection of 557 and Oldham (Mormon
Arrival Time FR 420 and 557 Trail Paradise Mountain)
4th Hour 1604 acres 3482 acres 2773 acres 1614 acres
5th Hour 2803 acres 4156 acres 3438 acres 2508 acres

Environmental Effects

Effects Common to All Action Alternatives

There are many components that influence fire behavior. In order to address how to change the
influence of these components on fire behavior within a stand and/or over a landscape, an
explanation of how thinning and burning activities can affect these different components and
thereby fire behavior has been provided here.

Dead and down fuel loading directly effects flame length and duration. A large amount of dead
and down fuel on the ground produces longer flame lengths for a longer period of time during
hot, dry conditions as compared to a low amount of dead and down surface fuel loading. Longer
flame lengths and burning durations also increase the risk or potential for fire to transition into the
crown or forest canopy, especially if crown base heights within the stand are low.

Periodic prescribed burning can reduce expected flame lengths by burning surface fuels initially
and then maintaining a low dead and down fuel loading in subsequent burns. For prescribed fire
to be effective and safe within the project area, the continuity of fuels would need to be reduced
in advance of burning. Therefore, thinning stands before burning helps create a safer
environment in which to implement prescribed fire. Decreasing canopy closure and crown bulk
density can increase the canopy base height if many small trees exist in the understory and the
majority of those small understory trees are cut.

The height to the bottom of live crown (crown base height) directly affects how easily a fire
torches trees, producing firebrands, and how easily a fire transitions into a crown fire. The
number of tree stems per acre also affects how easily a fire is able to transition into a crown fire
by not providing the fire with burnable material, but also allowing heat to accumulate more easily
under the canopy. Thinning from below increases height to bottom of live crown, decreases the
number of stems per acre, opens up the canopy, and allows heat created by burning surface fuels
to be dispersed more readily. All of these actions reduce the ease with which a fire can “torch”
trees and/or transition to a crown fire and produce firebrands that create/ignite spot fires.

Lastly, by both thinning and burning, stands can reach conditions that are closer to the natural
historic fire regime of vegetation characteristics, fuel composition, fire frequency, severity, and
pattern. This can be achieved by thinning and prescribed burning at appropriate burn intervals.
The combination of thinning and then prescribed burning in intervals should help stands that
currently have FRCC/VCCs of three and fire hazard ratings of extreme to high to reach
FRCC/VCCs of one or two and fire hazard ratings of moderate to low over time.
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Alternative 1: No Action

Direct & Indirect Effects
Ground Fuels and Vegetation

No fuel reduction and no change in vegetative structure of the forest within the FWPP area would
occur under the No Action Alternative, with the exception of the areas that could be implemented
under the Jack Smith Schultz and Eastside project decisions. This alternative would not reduce
the existing fire hazard within the project area. Not implementing fuel treatments including
thinning and prescribed burning would encourage a greater departure from historic fire severity
and frequency. These conditions would persist because fuel loading would continue to
accumulate on the forest floor without the reduction of these fuels by low intensity, high
frequency fires mimicked by periodic prescribed burning consisting of three to seven year burn
intervals. Also without thinning, the number of trees per acre would continue to rise both in the
forest and in areas that were historically grasslands/meadows, thus increasing the continuity of
fuels and the area that would be impacted by high-severity wildfire.

Without periodic prescribed burning, crown base heights would also continue to remain low. As
more trees grow within the project area, low crown base heights result in more crown ladder fuels
and with them, in addition to greater crown bulk densities, an increased potential for passive and
active crown fires to occur within the forested stands of the project area during hot, dry weather
conditions.

High intensity, stand replacing fire would initially reduce the dead and down fuel within the
project area, but it would do so at the cost of negatively altering existing ecosystem condition and
diversity (vegetation, wildlife, soils, watershed, etc) and damaging heritage resource sites. The
existing conditions would not be improved, and the majority of the project area would retain the
potential for active conditional crown fi**re (Figure 38, Figure 41 and Figure 42). Also, as time
goes by, more dead and down woody fuel would increase, potentially increasing fire hazard over
time as dead trees and other dead fuels produced in the stand replacing fire fall to the forest floor
(Greenlee and Greenlee 2002).

Fire Suppression Efforts

Under this alternative a wildfire would likely produce flame lengths in excess of four feet (Table
33 and Table 34) over the majority of the project area. Initial attack of these fires would usually
require using mechanical equipment such as dozers or aerial resources such as helicopters and air
tankers. If a wildfire occurred under this alternative, it would be difficult for initial attack forces
to control in the first operational period. Wildfires in the wildland/urban interface place
particularly high demands on emergency response personnel, and such a fire would threaten
multiple structures and multiple groups of people in a very short span of time. Firefighting
resources are deployed when human life is immediately at risk or there is a clear emergency, thus
leaving fewer personnel to actually bring the fire under control. This generally results in larger
wildfires and greater resource damage to the National Forest and surrounding areas.

Wildfire Hazard Potential

24 Conditional crown fire: a crown fire that moves through the crown of trees but is not linked to a surface fire
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Another effect of the No Action Alternative would be the increased potential for a wildfire to
become established and burn with sufficient intensity to exceed the capability of emergency
response personnel (see fire arrival times in Figure 39 and Figure 40).

Figure 39: Estimated Fire Arrival Time for Alternative 1 DLH, modeled under
Schultz Fire weather conditions
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Figure 40: Estimated Fire Arrival Time for Alternative 1, MM, modeled under Schultz Fire
Weather Conditions
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Most of the area surrounding the project area provide several popular recreational opportunities
for the forest visitor, such as camping, hiking, scenic viewing, hunting, and riding ATV and/or
UTVs and is highly visited throughout the year although more so during the summer and fall
months. Recreationists tend to build campfires during their stay in the forest; some fires are
started in established campfire rings and others in temporary campfire rings. Many times these
fires are left unattended or do not get properly extinguished and escape from the ring. Prevailing
winds during the year are mostly out of the southwest. If a campfire escapes in or near the project
area during hot, dry, windy weather conditions, this escaped fire could pose a threat to the FWPP
project areas. The No Action Alternative would not include a permanent campfire closure order
for the DLH portion, and also would not decommission any closed Forest Roads; thereby
campfires and illegal public access could still occur, and the threat of human-caused fires would
remain.

Finally, Alternative 1 leaves much of the area in extreme and very high fire danger as well as
Condition Class Il (a severe departure from the natural historical regime of vegetation
characteristics, fuel composition, fire frequency, severity and pattern). As time passes, even more
area would transition to a Condition Class Il and further result in destructive wildfires more
severe than the area’s historic fire regime.

Table 36 and Table 37 represent the existing conditions and anticipated conditions in twenty years
under the No Action Alternative.
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Table 36: DLH average projected conditions in treatment areas under the No
Action Alternative
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No Treatment 2017 2 S8| 2 2| 2 5| E = E
=] T ®| 9 Q | So|l 523
No Treatment 2033 g SS| & S| o 25| BE ¢
@) aRANS O | & o 1| acwsd
Goshawk Habitat (2017) 3 7 0.07 | 71 | 583 14 0.14
Goshawk Habitat (2033) | 4 10 | 0.08 | 74 | 534 20 0.17
MSO PAC Habitat (2017) | 12 19 | 0.10 | 69 | 610 39 0.20
MSO PAC Habitat (2033) | 13 21 | 012 | 71 | 543 37 0.23
MSO Nest Core (2017) | 8 22 | 0.11 | 57 | 546 33 0.20
MSO Nest Core (2033) | 9 28 | 0.15 | 67 | 516 49 0.22
MSO Nest Roost Habitat | 3 58 | 0.24 | 70 | 2947 | 86 0.40
(2017)
MSO Nest Roost Habitat | 3 58 | 0.25 | 73 | 2386 | 93 0.46
(2033)
Ponderosa Pine (2017) | 16 8 0.7 | 67 | 254 10 0.11
Ponderosa Pine (2033) | 18 10 0.7 | 69 | 231 10 0.12

Table 37: MM average no action alternative projected conditions in treatments
areas under the No Action Alternative

—~ (5] L 8
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No Treatment 2017 c S| 8 S| s 3 3.8
No Treatment 2033 @) o » g g 5
*Mixed Conifer (2017) 9 40 0.2 | 64 | 1153 | 62 0.43
*Mixed Conifer (2033) 10 45 | 019 | 71 | 975 69 0.49
Ponderosa Pine (2017) 8 14 09 | 61 | 1198 | 55 0.16
Ponderosa Pine (2033) 11 17 | 0.11 | 69 | 919 57 0.18
*Includes wet and dry mixed conifer, to include MSO PAC’s and Nest Cores
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Under the No Action Alternative, a wildfire would produce flame lengths exceeding 4 feet over
most of the project area, making it difficult and unsafe for initial attack crews to control a wildfire
occurring under modeled conditions. The average surface flame lengths under Schultz Fire
weather conditions commonly range from 10 to 93 ft. (including canopy fuels) over all treatment
areas. When looking at existing conditions of stands according to fuel model distinction, many
areas have flame lengths that could potentially reach more than 50+ feet (including canopy fuels).
These averages seem to be consistent considering many individual stands within treatment areas
consist of as much as 10 to 60 tons per acre of down and dead woody debris. Furthermore,
canopy closure exceeds 60 percent in many stands and canopy bulk density is well above
0.02(kg/M?) in most stands.

Figure 41: Existing Conditions (No Action Alternative) fire behavior modeled under 2010
Schultz Wildfire weather conditions — Dry Lake Hills
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Figure 42: Existing Conditions (No Action Alternative) Fire behavior modeled under 2010 Schultz Wildfire weather conditions — Mormon
Mountain
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Cumulative Effects

The cumulative effects boundary for this project is the Flagstaff Ranger District, as this
encompasses most of the forested land subject to the prevailing winds driving a wildfire into the
community of Flagstaff and the surrounding areas. The project areas (DLH and MM) are within
the Flagstaff Community Wildfire Protection Plan area (CWPP) the treatments proposed are in
line with the goals and objectives set forth by the CWPP.

The time period analyzed for the cumulative fire effects of this project includes a twenty year
period from 2013 to 2033. Prior to that time the only activities in the area that affected the fire
hazard were aggressive fire suppression and the continuing growth of forest vegetation.

Implementation of the No Action Alternative, along with past, present, and reasonably
foreseeable actions, may have cumulative effects relative to fire and fuel conditions within the
project area.

When combined with the effects of climate change, a cumulative effect of the No Action
Alternative would be an increase in the number of acres of national forest on the District that are
vulnerable to severe fire effects. The vegetation type across the Coconino National Forest
requires periodic fire to remain balanced. Fuel conditions have reached a point where fire effects
are more severe than desired and more severe than would naturally occur. The fire hazard and fuel
profile increases with time as the vegetation grows and dies.

Unavoidable Adverse Effects, Irreversible and Irretrievable Commitment of
Resources

As described above, with no treatment, there would be a higher potential for large, high severity
fires than occurred historically, or than are sustainable within the project area. In recent years,
fires on the Mogollon Rim that have taken human lives, destroyed homes/property/infrastructure,
and produced high severity effects across large areas not adapted to high severity fire include
Rodeo/Chediski 2002 (469,000 acres), Wallow 2011 (538,000 acres), and Whitewater-Baldy
Complex 2012 (approximately 3000,000 acres). Such fires permanently change tens of thousands
of acres of forests when they burn with high severity in areas which are not adapted to high
severity fire. There is broad consensus that such fires would burn in this area if there is no action
taken, though the specific extent and location of the negative effects would not be known until an
incident occurs. First order effects would include (but are not limited to) high levels of tree
mortality across the burned area (assuming ~30 percent high severity). Second order fire effects
would include (but are not limited to) destroyed infrastructure. Some of these effects would last
just a few days or weeks (infrastructure would be rebuilt), some would take years to recover,
some changes would be permanent (Savage and Mast 2005).

Direct and Indirect Effects Common to Alternatives 2 & 3

Alternative 2 and 3 have similar desired outcomes with slight differences in harvesting methods.
Effects to ground fuels and vegetation, fire suppression efforts, and wildfire hazard potential (not
including canopy fire potential and anticipated prescribed fire effects) are the same between the
two alternatives, and are discussed here. Those differences in effects are discussed separately
under each alternative.
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Ground Fuels and Vegetation

Direct effects of Alternatives 2 and 3 would be consistent with other similar fuels treatment
projects on the Flagstaff Ranger District: prescribed fire would reduce surface fuels, raise crown
base heights, reduce stems per acre and improve stand conditions. Initial entry and maintenance
prescribed fire may also result in an increase in tree mortality and reduce the amount of available
logs and snags. However, with the anticipated mortality associated with prescribed burning
(Table 39 and Table 40), snags and logs would be created to offset the direct effect.

Fire Suppression Efforts

Fuel reduction treatments within the wildland urban interface should reduce expected fire
behavior to a level at which a small number of personnel can quickly and effectively control a
wildfire. The objectives of the treatments are to reduce the possibility that wildfires can get
established at sizes beyond the capacity of initial attack forces and reduce the intensity with
which wildfires can burn. These reductions further reduce the probability that the demand on
emergency response personnel would be exceeded and reduce the threat to life and private
property. Wildfires can be controlled with fewer acres burned resulting in less damage to the
National Forest and adjacent lands. Also, wildfires burn less severely resulting in less resource
damage to each acre burned.

Wildfire Hazard Potential

Alternatives 2 and 3 would result in short-term increases (one to two years) in wildfire hazard
potential while treatments are occurring due to dead trees and slash being produced on site. While
the proposed thinning reduces crown fire ladders, canopy closure, and crown loading, the
majority of the slash produced would be piled on site, temporarily increasing the dead and down
fuel loading until the piles are burned within prescription. Slash treatments under the alternatives
would possibly include whole tree harvesting, which consists of all woody debris being removed
from the forest and therefore reducing the need for pile burning. If available, biomass utilization
would also remove slash and debris from the forest, thus negating the need for pile burning and
resulting in an immediate reduction in wildfire hazard potential. However, under all slash-
removal options, broadcast burning would still occur prior to or within 1 to 3 years after
implementation of thinning, along with maintenance burning every 5-7 years in the ponderosa
pine vegetation type. This would maintain post treatment fuels conditions within those areas.
Within the mixed conifer vegetation type, maintenance burning may not occur during the life of
the project due to its historical fire return interval. Because of this, wildfire flame lengths and
down woody debris would increase over the 20 year period for Alternatives 2 and 3 (Table 42 and
Table 48.

By treating the FWPP area, the potential for a crown fire starting in the project areas and
spreading as a crown fire through adjacent areas would be reduced. This treatment would further
reduce the hazard of crown fire spreading to nearby urban interface areas at risk and improve this
fire adapted ecosystem. Additionally, fire spread is anticipated to be slower when modeled under
Schultz Fire weather conditions (Figure 43 and Figure 44).
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Figure 43: Estimated Fire Progression for Alternatives 2 and 3, DLH
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Figure 44: Estimated Fire Progression for Alternatives 2 and 3, MM
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Alternatives 2 and 3 would include a permanent campfire closure order for the DLH portion and
potentially the need for temporary area closures during implementation. These alternatives would
also decommission approximately 4 miles of Forest Roads. This would result in a decrease in
campfires and unauthorized motorized public access, thereby reducing the threat of human-
caused fires within the DLH (Dickson et al. 2006).

Alternatives 2 and 3 address the purpose and need more so than Alternatives 1 (No Action) and 4
by reducing the crown bulk density (thinning), reducing the canopy closure (thinning), increasing
the effective crown base height in most sites (thinning and prescribed burning over time), and
reducing the number of potential firebrands and shortening the distance at which spot fires would
be expected to occur (thinning and prescribed burning). Furthermore, Alternatives 2 and 3 meet
the project goals and objectives because the fire hazard would be drastically reduced in the
project area from extreme, very high, and high, to mostly high, moderate, and low, and overall
goals for community protection and resource protection would be met compared to the results of
the No Action Alternative.

Crown Fire Potential

Crown fire potential for DLH modeled under Schultz conditions shows active crown fire on 658
acres, passive crown fire on 93acres and 6,686 acres of surface fire (Figure 45 and Figure 46).
Crown fire potential for MM modeled under Schultz conditions shows active crown fire on 63
acres, passive crown fire on 329 and 2,577 acres of surface fire (Figure 45 and Figure 47). Due to
consistency in treatments between Alternatives 2 and 3, the two alternatives were modeled using
the same post-treatment condition data set. Under Alternative 3, there may be a slight increase in
passive/active crown fire related to an increase in residual dead and downed fuel; however, this
increase is negligible in the scope of modeling.

Figure 45 Modeled crown fire potential Alternatives 2 and 3
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2010 Schultz Fire Weather Conditions

Mormon Mountain Project Area
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Table 38: Crown Fire potential Alternatives 2 and 3

Dry Lake Hills | Existing Existing Alternative 2 & 3

Crown Fire Crown Fire | Schultz conditions
Potential (97" | Potential
%) Schultz

Active 5,480 acres 3,832 acres | 658 acres

Passive 557 acres 749 acres 93 acres

Surface 1,426 acres 2,881acres 6,686 acres

Mormon Existing Existing Alternative 2 & 3

Mountain Crown Fire Crown Fire | Schultz conditions
Potential (97" | Potential
%) Schultz

Active 2,201 acres 2,068 acres | 63acres

Passive 481 acres 725 acres 329 acres

Surface 286 acres 176 acres 2,577 acres

*Differences between 97" percentile conditions and Schultz are negligible,

therefore only post treatment conditions under Schultz are listed.

Crown fire potential as modeled for Alternatives 2 and 3 for the DLH unit under Schultz
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conditions shows a reduction of crown fire potential from 3,832 to 658 acres of active crown fire,
749 to 93 acres passive crown fire and 2,881 to 6,686 acres of surface fire behavior.

Crown fire potential as modeled for Alternatives 2 and 3 for the MM unit under Schultz
conditions shows a reduction of crown fire potential from 2,608 to 63 acres of active, 725 to 329
acres of passive crown fire and 176 to 2,577 acres of surface fire behavior

Figure 46: Alternatives 2 and 3 fire behavior post-treatment, modeled under 2010 Schultz
Wildfire weather conditions — DLH
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Figure 47: Alternatives 2 and 3 fire behavior post-treatment, modeled under 2010 Schultz Wildfire weather conditions — MM
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Alternative 2: Proposed Action with Cable Logging

The DLH area includes approximately 7,569 acres; 836 acres are currently being treated under
the Jack Smith Schultz project and roughly 769 acres are either non-treatable due to rock faces
and/or boulder fields. Under Alternative 2, treatments in the DLH would include mechanical and
hand thinning as well as prescribed fire on the remaining acres (approximately 5,963 acres), with
the use of cable logging to remove cut material from steep, inaccessible slopes on approximately
1,185 acres.

The MM area includes approximately 2,974 acres. Treatments would include mechanical and
hand thinning as well as prescribed fire with approximately 106 acres of cable logging proposed.

Alternative 2 also proposes prescribed burning in the wet mixed conifer in the MM area. Burning
techniques in the wet mixed conifer would target accumulated dead and down material rather than
usual broadcast burning ignition patterns.

Direct and Indirect Effects

As discussed under Direct and Indirect Effects Common to Alternatives 2 and 3, the majority of
effects between these two action alternatives would be the same. Therefore, only the differences
are discussed here and under Alternative 3.

Prescribed fire would include initial pile burning to remove slash accumulated through
harvesting, followed by broadcast burning. Within the ponderosa pine vegetation type,
maintenance burning may occur every five to seven years following implementation in order to
maintain lower fuel loading levels and to restore a frequent, low-severity fire regime. Mixed
conifer stands may only receive one broadcast burn through the life of the project due to the
historic Fire Return Interval. Effects of target burring accumulated dead and down fuels in wet
mixed conifer would result in a decrease of available fuel loading that would otherwise be left
and could potentially increase the likelihood of crown fire initiation. Other slash removal options
as described in the Implementation Methods section could also be used in lieu of burning,
including biomass removal.

Table 39 and Table 40 represent prescribed fire implementation effects by treatment types.

Table 39: Prescribed Fire Implementation Effects Dry Lake Hills ALternative 2

Alt.2 Prescribed Fire Implementation

Effects by Treatment Flame | Scorch | Smoke | Mortality | Post Burn

Length [ Height [ Emission (BA DWD 12+

(ft.) (ft.) (PM2.5) Killed) | (tons/acre)
Electronic Site — Structure Protection **N ot Modeled
Grassland Restoration **N ot Modeled
Ponderosa Pine Fuels Reduction - Hand Thin **Not Modeled
Aspen Treatment - Hand Thin **Not Modeled

Mixed Conifer - Hand Thin 3.8 22.8 0.14 10.4 7.8
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Alt.2 Prescribed Fire Implementation

Effects by Treatment Flame | Scorch | Smoke | Mortality | Post Burn
Length [ Height [ Emission (BA DWD 12+
(ft.) (ft.) (PM2.5) Killed) [ (tons/acre)
MSO PAC -Hand Thin | 37 22.1 0.1 4 14.9
Burn Only 4.9 30.6 0.08 19.4 2.7
Nest Core BurnOnly | 4.2 25.9 0.04 7.4 0.4"
Goshawk PFA MC Fuels Reduction GB 4 24.1 0.07 45 29
MSO PAC Fuels Reduction GB 26 12.5 0.09 4.4 7.8
MSO PAC Fuels Reduction Cable 26 12.6 0.1 3.8 8.8
Goshawk PFA PP Fuels Reduction GB 33 16.3 0.06 31 03"
Goshawk PFA Fuels Reduction Cable 3.2 15.9 0.09 4.6 1.1
Goshawk Nest Fuels Reduction 26 11.1 0.07 3.6 11
Schultz Nest - Hand Thin 3.6 21.1 0.1 15.8 15.8
Mixed Conifer Fuels Reduction GB 4.1 24.5 0.12 4.8 8
Mixed Conifer Fuels Reduction Cable 3.9 23.1 0.07 1.3 27
Ponderosa Pine Fuels Reduction GB 3.1 13.9 0.08 5 0.6"
Ponderosa Pine Fuels Reduction Cable 3.6 18.8 0.08 3.8 1.3

* Pretreatment values were less than 1 ton/acre for downed woody debris larger than 12", ** Stands not modeled due limited

stand level data.

Table 40: Prescribed Fire Implementation Effects Mormon Mountain Alternative 2.

Smoke .
Alt.2 Prescribed Fire Implementation Ii!,ig]ti SHC;igr;m Emission Mo(rBt'zz\llty I[D)(\);}DB;];E
Effects by Treatment (ft) (1) (PM2.5) Killed) (tons/acre)
(tons
Electronic Site - Structure Protection **Not Modeled
MSO Nest Mixed Conifer-Burn Only 1.8 7 0.18 9.1 7.1
MSO Nest Ponderosa Pine -Burn Only 29 10.2 0.09 11.6 0.3"
MSO Nest / Roost Recovery 3.7 21.5 0.11 11.7 1.0"
MSO PAC MC Fuels Reduction (Cable) 2.4 10.2 0.2 8.2 114
MSO PAC MC Fuels Reduction (Ground Based) 21 8 0.16 7.6 7.8
MSO PAC PP Fuels Reduction (Cable) 2.9 13.9 0.9 4.9 0.8
MSO PAC PP Fuels Reduction (Ground Based) 2.9 14.2 0.1 3.8 0.8
MSO PAC Fuels Reduction - Wet MC 4.5 24.8 0.24 339 14
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Smoke .
Alt.2 Prescribed Fire Implementation Flame Sco_rch Emission Mortality | Post Burn
Effects by Treatment Length | Height (PM2.5) (.BA DWD 12+
(ft) (ft) (toné Killed) | (tons/acre)
Ponderosa Pine Fuels Reduction Pine/Oak 23 8.9 01 6.9 0.3"

* Pretreatment values were less than 1 ton/acre for downed woody debris larger than 12", ** not modeled due to no stand data.

Table 41 and Table 42 represent post mechanical treatments and modeled wildfire conditions if a

fire were to start and burn through the project areas under Schultz fire conditions.
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Table 41: Dry Lake Hills average for Alternative 2 projected post-treatment conditions.
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Post-Treatment 2017 S5 | o » |8 “| 8%
Post-Treatment 2033
Electronic Site — Structure Protection 6 **Not Modeled
Grassland Restoration 60 **Not Modeled
Ponderosa Pine Fuels Reduction - Hand Thin 150 **Not Modeled
Aspen Treatment - Hand Thin 22 **Not Modeled
Mixed Conifer - Hand Thin (2017) 132 23 15 0.05 50 | 112 7 0.17
Mixed Conifer - Hand Thin (2033) 23 19 0.06 55 | 107 7 0.17
MSO PAC - Hand Thin (2017) 202 22 20 0.04 55 82 6 0.12
MSO PAC - Hand Thin (2033) 23 23 0.04 56 75 6 0.13
Burn Only (2017) 970 19 10 0.5 53 | 140 15 0.13
Burn Only (2033) 24 17 0.55 57 | 129 16 0.14
Nest Core Burn Only (2017) 261 23 4 0.05 52 | 114 8 0.08
Nest Core Burn Only (2033) 28 10 0.05 53 | 102 8 0.10
MSO PAC Fuels Reduction GB (2017) 23 13 0.04 54 | 307 7 0.11
MSO PAC Fuels Reduction GB (2033) 1167 13 17 0.05 58 | 297 14 0.13
MSO PAC Fuels Reduction Cable (2017) 21 21 0.04 54 | 281 9 0.08
MSO PAC Fuels Reduction Cable (2033) 5 18 0.04 58 | 271 17 0.10
Goshawk PFA MC Fuels Reduction GB (2017) 24 7 0.04 50 | 200 7 0.09
Goshawk PFA MC Fuels Reduction GB (2033) 100 2 11 0.04 55 | 192 21 0.11
Goshawk PFA PP Fuels Reduction GB (2017) 29 4 0.02 49 | 106 4 0.05
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Goshawk PFA PP Fuels Reduction GB (2033) 25 7 0.02 52 99 4 0.07
Goshawk PFA Fuels Reduction Cable (2017) 31 6 0.02 49 78 6 0.06
Goshawk PFA Fuels Reduction Cable (2033) 32 7 0.02 53 69 6 0.07

Goshawk Nest Fuels Reduction (2017) 100 23 5 0.03 | 54 | 177 5 0.05
Goshawk Nest Fuels Reduction (2033) 4 7 0.03 | 57 | 169 9 0.09
Schultz Nest - Hand Thin (2017) 122 11 22 0.07 52 | 210 10 0.17
Schultz Nest - Hand Thin (2033) 11 27 0.08 | 60 | 199 18 0.18
MSO Nest Roost Recovery — Hand Thin (2017) 79 21 14 0.06 54 97 7 0.17
MSO Nest Roost Recovery — Hand Thin (2033) 22 18 0.07 57 92 20 0.17
Mixed Conifer Fuels Reduction GB (2017) 29 13 0.04 49 | 240 7 0.12
Mixed Conifer Fuels Reduction GB (2033) 1140 9 16 0.04 53 | 232 15 0.14
Mixed Conifer Fuels Reduction Cable (2017) 21 21 0.04 49 | 308 9 0.13
Mixed Conifer Fuels Reduction Cable (2033) 5 18 0.05 | 53 | 297 19 0.14
Ponderosa Pine Fuels Reduction GB (2017) 24 5 0.02 38 | 148 6 0.07
Ponderosa Pine Fuels Reduction GB (2033) 1865 28 7 0.03 44 | 141 6 0.07
Ponderosa Pine Fuels Reduction Cable (2017) 27 6 0.02 40 93 7 0.07
Ponderosa Pine Fuels Reduction Cable (2033) 24 7 0.02 44 86 7 0.07

No Treatment 1605 - - - - - - -

** Not modeled due to limited stand data
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Table 42: Mormon Mountain average for Alternative 2 projected post-treatment conditions.

i o > o & |8
. .. ko > p= ) S S [oo) a
Alt. 2 Projected Conditions = L= |3 > < cX |ge
Mormon Mountain > 2 3 g’ o o =15 7 2o
S T S22 | 3 = | E2 |g8¢
@ se| 352 2 D Sy |2=5
5 8 Cg | a® O o LA E@D2
< aa) TH | = > = - 2R
o o o o [%5) + —
9 B & G £ S ce
= o3}
Post-Treatment 2017 S a O © & e |5
Post-Treatment 2033 — "
Electronic Site - Structure Protection 12 **Not Modele
MSO Nest Mixed Conifer-Burn Only 1 8 0.04 48 243 16 0.24
MSO Nest Mixed Conifer-Burn Only 12 24 0.05 53 297 19 0.27
402 ' '
MSO Nest Ponderosa Pine -Burn Only 1 8 0.04 48 243 16 0.16
MSO Nest Ponderosa Pine-Burn Only 12 24 0.05 53 297 19 0.18
MSO Nest / Roost Recovery (2017) 30 8.8 0.03 55 241 6 0.10
22 ' ' '
MSO Nest / Roost Recovery (2033) 30 15 0.04 61 235 6 0.14
MSO PAC MC Fuels Reduction Cable (2017) 20 22 0.09 58 504 22 0.25
MSO PAC MC Fuels Reduction Cable (2033) 17 25 0.08 62 483 36 0.26
MSO PAC MC Fuels Reduction Ground Based (2017) | 1592 14 15 0.07 45 438 18 0.20
MSO PAC MC Fuels Reduction Ground Based (2033) 12 21 0.08 51 421 30 0.22
MSO PAC PP Fuels Reduction Cable (2017) 27 7 0.025 35 182 9 0.08
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MSO PAC PP Fuels Reduction Cable (2033) o5 12 0.03 41 175 9 0.09

MSO PAC PP Fuels Reduction Ground Based(2017) 32 7 0.02 43 196 8 0.09
MSO PAC PP Fuels Reduction Ground Based (2033) 31 12 0.02 48 189 7 0.11
MSO PAC Fuels Reduction - Wet MC (2017) 9 08 0.10 60 382 21 0.38

MSO PAC Fuels Reduction - Wet MC (2033) 10 9 37 0.11 60 368 46 0.39
Ponderosa Pine Fuels Reduction Pine/Oak (2017) 30 7 0.01 42 240 5 0.08
Ponderosa Pine Fuels Reduction Pine/Oak (2033) 00 28 10 0.02 49 230 5 0.09

** Not modeled due to limited stand data
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Thinning and introducing prescribed fire in the project area would lower the potential for
uncontrollable wildfire that would produce undesirable and perhaps detrimental effects to the
ecosystem, especially in areas where fire hazard ratings are extreme to high and fire regime and
condition classes are outside the natural range of variability.

Fire hazard ratings were calculated for existing and desired conditions for 50 percent (3,835
acres) of the DLH and 93 percent (2,784 acres) in the MM areas, commensurate with the area in
which field data was collected in each portion of the total project area.

The DLH fire hazard ratings after modeling implementation of Alternatives 2 and 3 are illustrated
in Table 43.

Table 43: Dry Lake Hills Fire Hazard post treatment Alts 2 & 3

Existing Fire Acres Percent Post Acres Percent
Hazard Treatment
Fire Hazard
Extreme 2,582 67% Extreme 91 2%
Very High 72 4% Very High 268 8%
High 613 15% High 510 13%
Moderate 470 12% Moderate 1,930 50%
Low 100 2% Low 1,036 27%

MM fire hazard ratings after modeling implementation of Alternatives 2 and 3 are illustrated in
Table 44.

Table 44 Mormon Mountain Fire hazard post treatment Alts 2 & 3

Existing Fire Acres Percent Post Acres Percent
Hazard Treatment
Fire Hazard
Extreme 2089 5% Extreme 526 18%
Very High 197 8% Very High 10 1%
High 273 10% High 273 9%
Moderate 173 6% Moderate 736 26%
Low 51 1% Low 1,284 46%

Differences between 97th percentile conditions and Schultz are negligible, therefore only post
treatment conditions under Schultz are listed. Modeling fire hazard after treatments within the
project areas shows decreases in fire hazard, as Table 43 and Table 44 illustrate. However
extreme and very high ratings are still present in both scenarios. This is because the stands are
mixed conifer cover types and modeling did not show a drastic decrease in surface fuel loading.
These stands have dead and down fuel loading of over 45 tons per acre and are on slopes greater
than 30 percent.

Alternative 2 proposes to thin and prescribe burn 570 acres in the DLH area that are currently
rated as moderate or low fire hazard. Within the MM area there are also 173 acres that are
currently rated as moderate and 51 acres rated as low. Although these acres already have an
acceptable fire hazard rating, proposed treatments would further improve stand composition,
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and burning, both current and future stand conditions would most likely promote extreme fire

behavior within the urban interface if a fire occurred within and surrounding areas of the project

area.

The following table is a comparison of the arrival times for post treatment conditions.

Table 45: Comparison Arrival time in acres/hour Alternative 2 & 3

Arrival Intersection of FR Intersection of 557rd Paradise Mormon Mountain
Time 420 and 557 (the Y) and Oldham Trail 648 Rd
Existing Post- Existing Post- Existing Post- Existing Post-
Conditions | Treatment | Conditions | Treatment | Conditions | Treatment | Conditions | Treatment
Conditions Conditions Conditions Conditions

1 HR 51 1 469 23 259 91 197 1

2"HR 318 12 1411 45 1217 324 607 4

3"HR 960 25 2414 244 2012 584 1103 8

4" HR 1604 70 3482 484 2773 971 1614 22

5" HR 2803 192 4156 704 3438 1398 2508 81

Arrival time and ignition locations are identified in the maps displayed under the alternative
analyses below.

The fire regime for the majority of the project would remain the same (fire regime 1) an open

forest maintained by frequent low severity fires. The remaining portions of the project area are
fire regime 1l characterized by a fire frequency between 0 and 35 years, but with a high severity
(more than 75 percent of the dominant overstory replaced) and fire regime I11 a mosaic of open
forest to mid-seral maintained by mixed severity fires recurring generally 35 to 100 years. Over
the course of the 20 years analyzed, the vegetation condition classes would be greatly improved,
where vegetation composition, structure, and fuels are similar to those of the natural regime and
do not predispose the system to risk of loss of key ecosystem components. A wildfire occurring

under post-treatment conditions would be characteristic of the historic fire regime behavior,

severity, and patterns.

Cumulative Effects
The area analyzed for the cumulative fire effects of this project is the Flagstaff Ranger District, as

this encompasses most of the forested land subject to the prevailing winds driving a wildfire into

the community of Flagstaff and the surrounding areas. The project areas (DLH and MM) are

within the Flagstaff Community Wildfire Protection Plan area (CWPP) the treatments proposed

are in line with the goals and objectives set forth by the CWPP.

The time period analyzed for the cumulative fire effects of this project includes a twenty year
period from 2013 to 2033. Prior to that time the only activities in the area that affected the fire
hazard were aggressive fire suppression and the continuing growth of forest vegetation.

The effects of FWPP would cumulatively combine with other previously-analyzed forest health

and fuel reduction projects that lie in the path of the prevailing winds around Flagstaff and its
suburbs (Wing Mtn., Hart Prairie, Eastside, Ft. Valley Restoration, A-1 Multi-Product, Mars Hill,

Ritter, Sinks, Mormon Lake Basin, Woody Ridge, Kachina Village, Lake Mary Fuel Reduction,

Mountainaire, EIk Park, Jack Smith Schultz, Eastside, Marshall and Skunk Fuel Reduction) to
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reduce the potential for high severity fire impacting the City of Flagstaff. The treatments within
these projects do not eliminate the chance of a crown fire, but greatly reduce the chance of a
crown fire initiating within their bounds and spreading to adjacent lands.

The Flagstaff District is currently conducting analysis for the Turkey Butte - Barney Pasture
Forest Health and Fuels Reduction Project, located approximately thirty miles south of the
Flagstaff area. However, this project would not have a cumulative effect on the fire behavior or
fire hazard of the FWPP area due to the distance between the two project areas.

By treating the Flagstaff Watershed Protection area, the potential of a crown fire starting in the
project areas and spreading as a crown fire through adjacent areas would be reduced. This
treatment would further reduce the potential of crown fire spreading to nearby urban interface
areas at risk and improve this fire adapted ecosystem.

The Four Forests Restoration Initiative (4FRI) is currently being assessed through the NEPA
process. The preferred alternative includes 434,001 acres of mechanical vegetation treatments and
593,211 acres of prescribed burning, and encompasses a large portion of the Flagstaff Ranger
District, including most of the acres adjacent to MM, and many areas adjacent to DLH. The
implementation of the 4FRI acres covered in the FEIS is expected to begin in late 2014 or 2015.
The 4FRI will have significant impact on hazardous fuel loading and fire hazard on the Flagstaff
District. The cumulative effects, when combined with FWPP, should greatly reduce the likelihood
of high-intensity crown fire from entering the project area from the surrounding landscape over
the next ten years. Both the DLH and the MM areas overlap with 4FRI treatments, and
implementation should occur simultaneously, thus in the short-term (one to two years in treatment
areas) these overlapping or adjacent treatments could result in an increase in activity fuels, which
could increase the likelihood of passive crown fires occurring.

The effects of past treatments and wildfires within the area considered for cumulative effects
could affect if and how wildfires burn into the treatment area. Vegetation/fuels in treated/burned
areas are more likely to produce surface fires, which are easier to manage and are likely to
produce effects that are beneficial to the ecosystems. Since existing conditions and proposed
treatments vary widely across the projects discussed, and even within individual projects, it is
difficult to summarize the fire effects. It is accurate to state that the combination of treatments
would have the effect of cumulatively reducing the potential for active crown fires over the next
20 years and thus reduce fire-induced tree mortality across all size classes.

The effects of climate change would also have an effect on the potential of high severity wildfire.
Several studies have concluded that the expected changes in climate will likely result in more
burned area from wildfires than in the past (Litschert et al. 2012, Marlon et al. 2009), and that
there will be more wildfires of much greater severity, especially in the spring and early summer
(Westerling et al. 2006). According to Millar et al., resilient forests are “those that not only
accommodate gradual changes related to climate but tend to return toward a prior condition after
disturbance either naturally or with management assistance (2007). Prescribed burning has been
identified as an important management strategy for maintaining desired habitats in a changing
climate with more natural disturbances (USDA FS 2010, Williams 2013). The cumulative effects
of FWPP and other similar fuels reduction/forest health restoration projects on the Flagstaff
Ranger District would be to increase the resiliency of the forest to the effects of climate change.

It is also accurate to state that wildfires occurring in these treated areas would be easier to control
and burn less severely with less acreage burned than if the areas were left untreated. These
projects combine to form a defensible space for Flagstaff and its surrounding communities.
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Unavoidable Adverse Effects, Irreversible and Irretrievable Commitment of

Resources

There would not be any irreversible or irretrievable commitments of resources from the reduction
of wildfire hazard and fuels reduction treatments.

Alternative 3: Proposed Action without Cable Logging

Direct and Indirect Effects

In general, effects to fuel and fire resources under Alternative 3 would be the same as those

described in Alternative 2, with minor differences in acreages due to harvesting methods (see
Direct and Indirect Effects Common to Alternatives 2 and 3). These minor differences affect
predicted prescribed fire outcomes evident as slight increases in flame length, mortality, scorch
height and downed woody debris, primarily in the mixed conifer vegetation type on steep slopes.

Slight differences in prescribed fire effects (flame length, scorch height, mortality and downed

woody debris) are also evident between Alternative 2 and 3. Alternative 3 could leave more

material on the ground compared to Alternative 2 because of harvesting methods and the lack of

cable corridors.

Table 46: Prescribed Fire Implementation Effects Dry Lake Hills Alternative 3

Smoke .
Alt.3 Prescribed Fire Implementation Flame chrch Emission Mortality f Post Burn
Effects by Treatment Length | Height (PM2.5) (.BA DWD 12+
(ft) (ft) ' Killed) | (tons/acre)
(tons
Electronic Site — Structure Protection **N ot Modeled
Grassland Restoration **N ot Modeled
Ponderosa Pine Fuels Reduction - Hand Thin **Not Modeled
Aspen Treatment - Hand Thin **Not Modeled
Mixed Conifer - Hand Thin 3.8 228 0.14 10.4 7.8
MSO PAC - Hand Thin 3.7 221 0.1 4 14.9
Burn Only 4.9 30.6 0.08 19.4 2.7
Nest Core Burn Only 4.2 259 0.04 7.4 0.4"
Goshawk PFA MC Fuels Reduction (Ground
Based) 4 24.1 0.07 4.5 2.9
MSO PAC Fuels Reduction GB 26 12.5 0.09 4.4 7.8
MSO PAC Fuels Reduction (Helicopter) 26 12.5 0.1 3.2 10.8
MSO PAC Fuels Reduction (Steep Slope
Equipment) 2.6 12.6 0.09 3.7 6.8
Goshawk PFA PP Fuels Reduction (Ground
Based) 3.3 16.3 0.06 3.1 0.3
Goshawk PFA PP Fuels Reduction Heli 3.2 15.8 0.08 4.7 1.1
Goshawk Nest Fuels Reduction 70BA 26 111 0.07 3.6 1.1
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Smoke .
Alt.3 Prescribed Fire Implementation Flame chrch Emission Mortality f Post Burn
Effects by Treatment Length | Height (PM2.5) (.BA DWD 12+
(ft) (ft) ' Killed) | (tons/acre)
(tons
Schultz Nest - Hand Thin 3.6 211 0.1 15.8 15.8
Mixed Conifer Fuels Reduction (Ground
Based) 4.1 24.5 0.12 4.8 8
Mixed Conifer Fuels Reduction (Helicopter) 4.2 256 0.12 4.6 8.8
Mixed Conifer Fuels Reduction (Steep Slope
Equipment) 4.3 26.1 0.11 4.7 5.8
Ponderosa Pine Fuels Reduction (Ground
Based) 3.1 13.9 0.08 5 0.6"
Ponderosa Pine Fuels Reduction (Helicopter) 3.6 18.3 0.08 3.8 1.3
* Pretreatment values were less than 1 ton/acre for downed woody debris larger than 12", ** Not modeled due to limited
stand data

Table 47: Prescribed Fire Implementation Effects Mormon Mountain Alternative 3

Smoke .
Alt.3 Prescribed Fire Implementation Flam(;] Sco_r(r:]h Emission Mortality | Post Burn
Effects by Treatment Lengt Height (PM2.5) (.BA DWD 12+
(ft) (ft) ' Killed) (tons/acre)
(tons
Electronic Site - Structure Protection **Not Modeled
MSO Nest Mixed Conifer-Burn Only 1.8 7 0.18 9.1 7.1
MSO Nest Ponderosa Pine -Burn Only 292 10.2 0.09 11.6 03"
MSO Nest / Roost Recovery 3.7 215 0.11 11.7 1.0
MSO PAC MC Fuels Reduction (Ground
Based) 2.1 8 0.16 7.6 7.8
MSO PAC PP Fuels Reduction (Ground .
Based) 2.9 14.2 0.1 3.8 0.8
MSO PAC Fuels Reduction - Wet MC 4.5 24.8 0.24 33.9 14
Ponderosa Pine Fuels Reduction Pine/Oak 23 8.9 0.1 6.9 0.3

data

* Pretreatment values were less than 1 ton/acre for downed woody debris larger than 12", ** Not modeled due to limited stand

Table 48 and Table 49 represent post mechanical treatments and modeled wildfire conditions if a
fire were to start and burn through the project areas under Schultz fire conditions.
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Table 48: Dry Lake Hills average projected treatment conditions for Alternative 3.

. . £ E > —~ o £ S
Alt. 3 Projected Conditions = T — | = S g D0 |8
i < o | ¢ = s |E S
Dry Lake Hills S Bz | o o = 4= TS~
> 2 cS= | S 5 <1 2B |83
© 3o | =3 3 ) E= |XEE
L ! as S = = S g |8 S
. .. S @ g | O O e LQ |[El2
(Desired Conditions) < M 23 | 3% > = = NS
> < ~ e © o
g |g&|g = z | £ |£2
c s T O T 2~ |8
Post-Treatment 2017 8 a © &H TE |8
Post-Treatment 2033
Electronic Site — Structure Protection 6 **Not Modeled
Grassland Restoration 60 **Not Modeled
Ponderosa Pine Fuels Reduction - Hand Thin | 150 **Not Modeled
Aspen Treatment - Hand Thin (2017) 22 **Not Modeled
Mixed Conifer - Hand Thin (2017) 85 23 15 0.05 50 112 7 0.17
Mixed Conifer - Hand Thin (2033) 23 19 0.06 55 107 7 0.17
MSO PAC - Hand Thin (2017) 202 22 20 0.04 55 82 6 0.12
MSO PAC - Hand Thin (2033) 23 23 0.04 56 75 6 0.14
Burn Only (2017) 970 19 10 0.5 53 140 15 0.13
Burn Only (2033) 24 17 0.55 57 129 16 0.15
Nest Core Burn Only (2017) 261 23 4 0.05 52 114 8 0.08
Nest Core Burn Only (2033) 28 10 0.05 53 102 8 0.10
MSO PAC Fuels Reduction (Ground Based) (2017) 23 13 0.04 54 307 7 0.11
MSO PAC Fuels Reduction (Ground Based) (2033) 13 17 0.05 58 297 14 0.13
MSO PAC Fuels Reduction Heli (2017) 1195 19 16 0.04 55 269 5 0.12
MSO PAC Fuels Reduction Heli (2033) 5 17 0.04 58 260 12 0.14
MSO PAC Fuels Reduction (Steep Slope) (2017) 25 13 0.04 56 185 5 0.10
MSO PAC Fuels Reduction (Steep Slope)(2033) 12 17 0.04 60 375 10 0.13
Goshawk PFA PP Fuels Reduction (Ground Based) 359 29 4 0.02 49 106 4 0.05
(2017)
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Goshawk PFA PP Fuels Reduction (Ground Based) 25 7 0.02 52 99 4 0.07
(2033)

Goshawk PFA PP Fuels Reduction Heli (2017) 30 6 0.02 45 79 6 0.07
Goshawk PFA PP Fuels Reduction Heli (2033) 31 7 0.02 50 70 6 0.07
Goshawk PFA MC Fuels Reduction GB (2017) 24 7 0.04 50 200 7 0.14
Goshawk PFA MC Fuels Reduction GB (2033) 2 11 0.04 55 192 21 0.11
Goshawk Nest Fuels Reduction 70BA (2017) 100 23 5 0.03 50 177 5 0.05
Goshawk Nest Fuels Reduction 70BA (2033) 4 7 0.03 55 169 9 0.09
Schultz Nest - Hand Thin (2017) 122 11 22 0.07 52 210 10 0.17
Schultz Nest - Hand Thin (2033) 11 27 0.08 60 199 18 0.18
MSO Nest Roost Recovery — Hand Thin (2017) 79 21 14 0.06 54 97 7 0.17
MSO Nest Roost Recovery — Hand Thin (2033) 22 18 0.07 57 92 20 0.17
Mixed Conifer Fuels Reduction (Ground Based) (2017) 29 13 0.4 49 240 7 0.12
Mixed Conifer Fuels Reduction (Ground Based) (2033) 9 16 0.04 53 232 15 0.14
Mixed Conifer Fuels Reduction Heli (2017) 1158 21 21 0.04 41 308 9 0.13
Mixed Conifer Fuels Reduction Heli (2033) 5 18 0.05 45 297 19 0.13
Mixed Conifer Fuels Reduction (Steep Slope)(2017) 33 11 0.02 45 375 8 0.17
Mixed Conifer Fuels Reduction (Steep Slope)(2033) 1 14 0.03 50 365 16 0.13
Ponderosa Pine Fuels Reduction (Ground Based) (2017) 24 5 0.02 38 148 6 0.07
Ponderosa Pine Fuels Reduction (Ground Based) (2033) 1865 28 7 0.03 44 141 6 0.07
Ponderosa Pine Fuels Reduction Heli (2017) 26 6 0.02 40 86 7 0.06
Ponderosa Pine Fuels Reduction Heli (2033) 26 7 0.02 43 79 7 0.07

No Treatment | 1605

** Not modeled due to limited stand data
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Table 49: Mormon Mountain average projected treatment conditions for Alternative 3.

~—~ c
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Mormon Mountain £ L £ < < s S
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Post-Treatment 2017 5 S £$5 |82 | & 5 55 |582¢%
Post-Treatment 2033 < O o 0= | O » o= |a=9
Electronic Site - Structure Protection 12 **post Treatment Conditions Not Modeled
MSO Nest Mixed Conifer-Burn Only 11 8 0.04 48 243 16 0.24
MSO Nest Mixed Conifer-Burn Only 12 24 0.05 53 297 19 0.27
402 ' '
MSO Nest Ponderosa Pine -Burn Only 11 8 0.04 48 243 16 0.16
MSO Nest Ponderosa Pine-Burn Only 12 24 0.05 53 297 19 0.18
MSO Nest / Roost Recovery (2017) 30 8.8 0.03 55 241 3 0.10
29 . : .
MSO Nest / Roost Recovery (2033) 30 15 0.04 61 235 6 0.14
MSO PAC MC Fuels Reduction (Ground Based) (2017) 14 15 0.07 58 438 18 0.20
1592 ' '
MSO PAC MC Fuels Reduction (Ground Based) (2033) 12 21 0.08 62 421 30 0.22
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MSO PAC PP Fuels Reduction Ground Based(2017) 32 7 0.02 35 196 8 0.09
MSO PAC PP Fuels Reduction Ground Based (2033) 31 12 0.02 a1 189 7 0.11
MSO PAC Fuels Reduction - Wet MC (2017) 9 28 0.10 60 382 33 0.38
MSO PAC Fuels Reduction - Wet MC (2033) 190 9 37 011 60 368 46 0.39
Ponderosa Pine Fuels Reduction Pine/Oak (2017) 30 7 0.01 42 240 5 0.08
Ponderosa Pine Fuels Reduction Pine/Oak (2033) o 8 10 0.02 49 230 5 0.09

** Not modeled due to limited stand data
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Cumulative Effects
Cumulative effects from Alternative 3 are the same as those discussed under Alternative 2.

Unavoidable Adverse Effects, Irreversible and Irretrievable Commitment of
Resources

Unavoidable Adverse Effects, Irreversible and Irretrievable Commitment of Resources would be
identical to those discussed for Alternative 2.

Alternative 4 — Minimal Treatment Approach

The purpose of Alternative 4 is to implement the minimum amount of treatment necessary to
meet the purpose and need. Therefore the effects would occur to a lesser degree (e.g. on fewer
acres and with less intensity). Alternative 4 would treat 2,504 fewer acres in the DLH and 632
fewer acres on MM than under Alternatives 2 and 3.

Treatments are proposed for those areas with dense fuel loading where topography aligns with
dominant winds and the probability of severe effects to soil resources from a wildfire is greater,
based on FLAM MAP 5.0 modeling of both fire behavior and fire spread under Schultz fire
weather conditions. Specifically, factors considered include: fire risk rating, potential damage to
soils (from high severity fire and also harvesting methods), MSO habitat, and the type of
harvesting methods necessary to affect change.

Under Alternative 4, 3,459 acres along the base of Dry Lake Hills and Mount Elden and the
upper, flatter tops would receive basically the same treatments proposed in Alternatives 2 and 3,
though under this alternative more areas are proposed for hand thinning and prescribed burning
instead of cable or helicopter logging in order to reduce the potential impacts from temporary
road network associated with those harvesting methods. Additionally, treatments are focused on
the area south and east of FR420; the portion of the project area between FR420 and the Kachina
Peaks Wilderness would still be treated but under the constraints of the analysis and decision for
the Jack Smith Schultz Fuels Reduction and Forest Health Restoration Project. Thus, no new
analysis would be performed for those areas under this alternative.

The Spruce Avenue Wash was identified as a high priority area due to the fuel loading,
topography, size and also its location relative to the City of Flagstaff and MSO PACs. The
portion of the Elden MSO PAC within the Spruce Avenue Wash would also be treated under the
same parameters described in Alternatives 2 and 3.The Schultz MSO PAC and nest core were
identified in conjunction with the FWS as high priority areas, and would also receive the same
treatment described for Alternatives 2 and 3.

For Mormon Mountain, treatments would occur on 2,343 acres. The same methodology used for
treatment placements in the Dry Lake Hills area was applied to Mormon Mountain to determine
where to focus treatments. Under Alternative 4, the wet mixed conifer belt and MSO nest cores
would not be treated; however treatments would occur below and above that belt.

Areas not included in this alternative would be designated as No Treatment. All treated acres
would include prescribed burning in the manner described under Alternative 2 and 3: initially pile
burning to remove slash accumulated through harvesting, followed by broadcast burning.
Maintenance burning may occur every five to seven years following implementation in order to
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maintain lower fuel loading levels and to restore a frequent, low-severity fire regime. Mixed

conifer may only receive one broadcast burn through the life of the project due to the historic Fire
Return Interval in some vegetation types is historically longer than the life of this project. Other
slash removal options as described in the Implementation Methods section could also be used in

lieu of burning, including biomass removal.

Direct and Indirect Effects
Ground Fuels and Vegetation

Direct effects of Alternative 4 would be consistent with other similar fuels treatment projects on
the Flagstaff Ranger District: prescribed fire would reduce surface fuels, raise crown base
heights, reduce stems per acre and improve stand conditions. Prescribed fire may also result in an
increase in mortality and reduce the amount of available logs and snags (Table 50 and Table 51),

consistent with the other two action alternatives, but on fewer acres.

Table 50: Prescribed Fire Implementation Effects Dry Lake Hills Alternative 4.

Smoke .
Alt.4 Prescribed Fire Implementation Flame chrch Emission Mortality | Post Burn
Effects by Treatment Length | Height (PM2.5) (.BA DWD 12+
(ft) (ft) ' Killed) | (tons/acre)
(tons
Aspen Treatment - Hand Thin **Not Modeled
Electronic Site Structure Protection **Not Modeled
Goshawk Nest Fuels Reduction 2.6 111 0.07 3.6 11
Goshawk PFA MC Fuels Reduction (Ground
Based) 4 24.1 0.07 4.5 2.9
Goshawk PFA PP Fuels Reduction (Ground .
Based) 3.2 15 0.07 3.4 0.4
MSO Nest Fuels Reduction - Hand Thin 3.2 15.8 0.07 3.4 04"
MSO PAC MC Fuels Reduction (Ground
Based) 2.6 12.6 0.1 3.3 10.5
MSO PAC PP Fuels Reduction (Ground .
Based) 2.7 13.3 0.6 3.9 0.4
MSO PAC Fuels Reduction - Hand Thin 3.7 221 0.1 4 14.9
Mixed Conifer Fuels Reduction (Ground
Based) 4.1 24.5 0.12 4.8 8
Ponderosa Pine Fuels Reduction (Ground .
Based) 3.1 14 0.08 5.6 0.2
* Pretreatment values were less than 1 ton/acre for downed woody debris larger than 12", ** Not modeled due to limited
stand data
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Table 51 Prescribed Fire Implementation Effects Mormon Mountain Alternative 4.

Smoke

Alt.4 Prescribed Fire Implementation Flame Sco_rch Emission Mortality | Post Burn
Effects by Treatment Length | Height (PM2.5) (.BA DWD 12+
(ft) (ft) ' Killed) | (tons/acre)
(tons
Electronic Site - Structure Protection **Not Modeled
MSO Nest Mixed Conifer-Burn Only 1.8 7 0.18 9.1 7.1
MSO Nest Ponderosa Pine -Burn Only 292 10.2 0.09 11.6 03"
MSO Nest / Roost Recovery 3.7 215 0.11 11.7 1.0
MSO PAC MC Fuels Reduction (Ground
Based) 2.1 8 0.16 7.6 7.8
MSO PAC PP Fuels Reduction (Ground .
Based) 2.9 14.2 0.1 3.8 0.8
MSO PAC Fuels Reduction - Wet MC 4.5 24.8 0.24 33.9 14
Ponderosa Pine Fuels Reduction Pine/Oak 23 8.9 0.1 6.9 0.3"

* Pretreatment values were less than 1 ton/acre for downed woody debris larger than 12", ** Not modeled due to limited stand data

Fire Suppression Efforts

Under Alternative 4, approximately 3,136 acres would not be treated in the project area, resulting
in a lesser probability of containing a wildfire during an operational period if a fire were to start

in the untreated areas. Fire suppression would likely have to focus containment efforts on the base
of the slopes and ridge tops to be most effective.
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Figure 48: Estimated Fire Progression for Alternative 4, DLH
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Figure 49: Estimated Fire Progression for Alternative 4, MM
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Wildfire Hazard Potential

The direct and indirect effects would be similar in nature to Alternatives 2 and 3, with the
exception that treatments are on a smaller scale and the project area at large could still have areas
that are susceptible to high severity fires. Treatments in Alternative 4 would mitigate some
potential for large scale fires; however since the entire area would not be treated, the project areas
could be adversely affected by fires starting in neighboring stands and spreading through the
Alternative 4 project boundary. Additionally a direct effect of a wildfire occurring outside of the
Alternative 4 treatment areas could have adverse impacts to neighborhoods and communities that
lie in the immediate areas surrounding the two project areas.

Alternative 4 would also include the permanent campfire closure order for the DLH portion,
temporary area closures during implementation, and approximately 4 miles of decommissioned
Forest Roads, which would result in a decrease in campfires and unauthorized motorized public
access, thereby reducing the threat of human-caused fires within the DLH.

Alternative 4 would address the purpose and need by reducing the crown bulk density (thinning),
reducing the canopy closure (thinning), increasing the effective crown base height in most sites
(thinning and prescribed burning over time), and reducing the number of potential firebrands and
shortening the distance at which spot fires would be expected to occur (thinning and prescribed
burning), but to a lesser degree than Alternatives 2 and 3. Crown fire potential would be reduced
under this alternative, but only on those acres treated. The 3,136 acres left untreated would retain
the same crown fire potential as under the No Action Alternative.

Differences between 97th percentile conditions and Schultz are negligible, therefore only post
treatment conditions under Schultz are listed. Crown fire potential for DLH modeled under
Schultz conditions shows active crown fire on 2,326 acres, passive crown fire on 336 and 4,757
acres of surface fire (Figure 50, Table 52). Crown fire potential for MM modeled under Schultz
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conditions shows active crown fire on 558 acres, passive crown fire on 240 and 2,167 acres of
surface fire.

Figure 50: Modeled Crown Fire potential for Alternative 4

2010 Schultz Fire Weather Conditions

Dry Lake Hills Project
Area

Mormon Mountain Project

_Acres NS 0 NSSEREN

u Surface Fire 4 Passive Crown Fire m Active Crown Fire

Table 52: Existing Crown fire potential and modeled Alt. 4

Dry Lake Hills | Existing Existing Alternative 4,

Crown Fire Crown Fire | Schultz conditions
Potential (97" | Potential
%) Schultz

Active 5,480 acres 3,832 acres | 2,326 acres

Passive 557 acres 749 acres 336 acres

Surface 1,426 acres 2,88lacres | 4,757 acres

Mormon Existing Existing Alternative 4,

Mountain Crown Fire Crown Fire | Schultz conditions
Potential (97" | Potential
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Dry Lake Hills | Existing Existing Alternative 4,
Crown Fire Crown Fire | Schultz conditions
Potential (97" | Potential
%) Schultz
%) Schultz
Active 2,201 acres 2,068 acres | 558 acres
Passive 481 acres 725 acres 240 acres
Surface 286 acres 176 acres 2,167 acres
*Differences between 97" percentile conditions and Schultz are negligible,
therefore only post treatment conditions under Schultz are listed.

Figure 51: Alternative 4 fire behavior modeled under 2010 Schultz Wildfire weather
conditions — Dry Lake Hills
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Figure 52: Alternative 4 fire behavior modeled under 2010 Schultz Wildfire weather conditions -Mormon Mountain
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Implementation of Alternative 4 DLH modeled under Schultz conditions shows a reduction of
crown fire potential from 3,832 to 2,326 acres of active crown fire, 749 to 336 acres of passive
crown fire and 2,881to 4,757acres of surface fire behavior.

Within the MM area modeled under Schultz conditions shows a reduction of crown fire potential
from 2,068 to 558 acres of active, 725 to 240 acres passive crown fire and 176 to 2,167 acres of
surface fire behavior.

Table 53 and Table 54 represent post mechanical treatments and modeled wildfire conditions if a
fire were to start and burn through the project areas under Schultz fire conditions.
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Table 53: Dry Lake Hills average projected treatment conditions for Alternative 4

z T o - ® & |8
Alt. 4 Projected Conditions = T — | = s g 29 |8 g
Dry Lake Hills N g» 3 E 3 R ° 5 E = |5 s
D (5} o —_ c N o~
_ N o % 05| 85| © & | I8 |E@2
(Desired Conditions) < a 23 éé > E = ;; o §
s |z2lg | 2 | e |§ g8
= 8 S O 3 S |87
Post-Treatment 2017 S o) N g |5
Post-Treatment 2033
Aspen Treatment - Hand Thin (2017) 2 **Not Modeled
Electronic Site Structure Protection 6 **Not Modeled
Goshawk Nest Fuels Reduction (2017) 100 23 5 0.03 54 177 5 0.05
Goshawk Nest Fuels Reduction (2033) 4 7 0.03 57 169 9 0.09
Burn Only (2017) 67 19 10 0.5 53 140 15 0.13
Burn Only (2033) 24 17 0.55 57 129 16 0.15
Goshawk PFA MC Fuels Reduction (Ground 24 7 0.04 50 200 7 0.14
Based)(2017)
Goshawk PFA MC Fuels Reduction (Ground 2 11 0.04 55 192 21 0.11
Based)(2033) 286
Goshawk PFA PP Fuels Reduction (Ground
Based)(2017) 27 5 0.03 49 93 4 0.06
Goshawk PFA PP Fuels Reduction (Ground
Based)(2033) 21 8 0.03 52 87 4 0.08
MSO Nest Fuels Reduction - Hand Thin (2017) 122 11 22 0.07 54 210 10 0.17
MSO Nest Fuels Reduction - Hand Thin (2033) 11 27 0.08 57 199 18 0.18
MSO PAC MC Fuels Reduction (Ground Based)(2017) 19 16 0.04 50 434 5 0.12
MSO PAC MC Fuels Reduction (Ground Based)(2033) 568 4 19 0.04 55 422 15 0.15
MSO PAC PP Fuels Reduction (Ground Based)(2017) 23 5 0.04 49 153 5 0.05
MSO PAC PP Fuels Reduction (Ground Based)(2033) 18 9 0.04 52 144 8 0.09
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MSO PAC Fuels Reduction - Hand Thin (2017) 998 22 20 0.04 54 82 6 0.12

MSO PAC Fuels Reduction - Hand Thin (2033) 23 23 0.04 60 75 6 0.14

Mixed Conifer Fuels Reduction (Ground Based)(2017) 549 29 13 0.4 49 240 7 0.12

Mixed Conifer Fuels Reduction (Ground Based)(2033) 9 16 0.04 53 232 15 0.14

Ponderosa Pine Fuels Reduction (Ground Based)(2017) 1400 28 5 0.02 38 111 6 0.07

Ponderosa Pine Fuels Reduction (Ground Based)(2033) 29 7 0.03 44 104 6 0.07
No Treatment | 4110

** Not modeled due to limited stand data
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Table 54: Mormon Mountain average projected treatment conditions for Alternative 4.

- c
= &£ =)
Alt. 4 Projected Conditions § e - N g So | 2
Mormon Mountain = L = X < s3I S
> gl 2 S o J w
2 5|8 |@ ] 28 | gt
L =3 |2 5 ~ Ez | S8
. . o o8 | X 2 4 s & €2
(Desired Conditions) @ QA= |3 9 S T 0 S 2 -
s} T @ | O O = = —<T
@ > €S | >~ | > - 8 SE ¢
g o (] S o® o P s} = -1 g
P =] > o= ) g2 = oz
Post-Treatment 2017 5 S SS | § E» S k5 £33 = E =
Post-Treatment 2033 < O oS |O= | O 2 os a=d
Electronic Site - Structure Protection 12 *%Not Modele
MSO Nest Mixed Conifer-Burn Only 1 8 0.04 48 243 16 024
MSO Nest Mixed Conifer-Burn Only 23 12 24 0.05 53 297 19 027
MSO Nest Ponderosa Pine -Burn Only 1 8 0.04 48 243 16 016
MSO Nest Ponderosa Pine-Burn Only 12 24 0.05 53 297 19 018
MSO Nest / Roost Recovery (2017) - 30 8.8 0.03 55 241 6 0.10
MSO Nest / Roost Recovery (2033) 30 15 0.04 61 235 6 014
MSO PAC MC Fuels Reduction Ground Based (2017) 14 15 0.07 45 438 18 0.20
MSO PAC MC Fuels Reduction Ground Based (2033) 1508 12 21 0.08 51 421 30 0.22
MSO PAC PP Fuels Reduction Ground Based(2017) 32 7 0.02 43 196 8 0.09
MSO PAC PP Fuels Reduction Ground Based (2033) 31 12 0.02 48 189 v 011
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MSO PAC Fuels Reduction - Wet MC (2017)

14 15 0.07 60 437 18 0.38

MSO PAC Fuels Reduction - Wet MC (2033) 12 21 0.08 60 421 30 0.39

Ponderosa Pine Fuels Reduction Pine/Oak (2017) 30 7 0.01 42 240 5 0.08
766 ' '

Ponderosa Pine Fuels Reduction Pine/Oak (2033) o8 10 0.02 49 230 5 0.09

No Treatment 631

** Not modeled due to limited stand data
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The following table is a comparison of the arrival times for post treatment conditions.

Table 55: Comparison Arrival time in acres/hour Alternative 4

Arrival Intersection of FR Intersection of 557rd Paradise Mormon Mountain
Time 420 and 557 (the Y) and Oldham Trail 648 Rd
Existing Post- Existing Post- Existing Post- Existing Post-
Conditions | Treatment | Conditions | Treatment | Conditions | Treatment | Conditions | Treatment
Conditions Conditions Conditions Conditions
1 HR 51 1 469 14 259 26 197 6
2" HR 318 3 1,411 20 1,217 148 607 185
3“HR 960 9 2,414 32 2,012 395 1,103 343
4" HR 1,604 64 3,482 170 2,773 882 1,614 504
5" HR 2,803 206 4,156 424 3,438 1,296 2,508 734

Arrival time acreages for DLH under Alternative 4 are smaller than Alternative 2 and 3 modeling due to
the fact that Alternative 4 would not alter fuel model composition as extensively as Alternatives 2 and 3.
Alternatives 2 and 3 have a higher component of Grass/Shrub fuel models that contribute to faster fire

spread; whereas, the fire type is less severe than Alternative 4.

Cumulative Effects

Cumulative effects for Alternative 4 would be the same as Alternatives 2 and 3, except to a lesser degree.

Effects of the Forest Plan Amendments Proposed for Alternatives 2, 3 and 4
Amendment 1:

Effects of Forest Plan Amendment 1 would be the same impacts on fire, fuel and air resources as the
direct and indirect effects discussed for the action alternatives. If the amendment did not occur: 1)
Mechanical treatments would be limited to a maximum of 9 inches dbh in the PACs thereby restricting the
treatment to a fuels reduction objective and reducing the ability to improve MSO habitat in terms of
reducing overall stand densities to desired levels, creating groups, openings, increasing or maintaining age
class and species diversity, and liberation of overtopped oak.; 2) Without the use of prescribed fire in
MSO core areas, the opportunity to improve MSO habitat in terms of reducing litter/duff cover and
stimulating regeneration and growth of native herbaceous vegetation would be eliminated; 3) Treatments
within MSO habitat would continue to meet the intent of the 1995 MSO recovery plan 4) Mechanical
treatments within the nest roost recovery habitat would follow the denser 150 ft? basal area guidance
thereby reducing the ability to improve MSO nesting/roosting habitat in terms of sustainability, as
indicated by high potential for density related mortality and high bark beetle hazard rating as well as
reducing the ability to improve age class and species diversity and the liberation of overtopped oak; 5)

Implementation of vegetation treatments within the PACs would take 2 to 3 additional years.; 6)

Following existing Forest Plan language concerning MSO population and habitat monitoring or MSO
habitat design will not have an effect on the treatments themselves or their outcomes.

Amendment 2:

Effects of Forest Plan Amendment 2 would be the same impacts on fire, fuel and air resources as the
direct and indirect effects discussed for the action alternatives. If the amendment did not occur: It would
not be technically feasible to treat areas on steep slopes to meet the desired conditions; Manual treatment
(hand thinning and piling) would only be able to treat trees up to 9 inches in diameter due to safety
concerns; Not treating to the desired condition would not allow for the safe use of prescribed fire on steep
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slopes in many areas of the project; In areas where prescribed fire could be done in terms of firefighter
safety, the fire would not have the desired effect, and would cause high levels of mortality across the
burned areas which would not achieve the desired fuels reduction and post fire flooding reductions

Unavoidable Adverse Effects, Irreversible and Irretrievable Commitment of Resources

Unavoidable Adverse Effects, Irreversible and Irretrievable Commitment of Resources would be identical
to those discussed under Alternative 2, but to a lesser degree as fewer acres would be treated under
Alternative 4.

Air Quality

Air impacts are felt and measured by the concentration of emissions at a given location, be it a town, a
house, or an air quality monitor. There are no reliable methods of predicting concentrations at specific
locations years in advance of a prescribed fire. This analysis does not attempt or pretend to predict the
actual total emissions that would be produced under each alternative. Rather it aims to present a rationale
for which alternatives are likely to produce “less” or “more” emissions. It assumes that, over time, there
is some degree of correlation between total emission production, and total air quality impacts. Impacts are
measured and evaluated based on the concentration of emissions at a specific location, not the total
amount of emissions. Though meteorological conditions vary immensely by time of day, time of year,
and from one weather system to the next, over the course of years the averaging effect over time of these
varying conditions supports a correlation between total emissions and total impacts (Kleindienst 2012).
The DLH portion of the project is in the Little Colorado River Airshed, and the MM portion is within the
Verde River Airshed. Smoke emitted from a wildfire or a prescribed fire will settle in to drainages
adjacent to the units. Diurnal patterns of air movement cause smoke from the DLH area can settle within
the greater Flagstaff area, with most of it draining towards the Rio De Flag. Smoke emitted from MM
would settle in the Village of Mormon Lake and can drain west towards Munds Park and Munds Canyon,
eventually draining to Oak Creek Canyon.

Flagstaff is located to the south of the DLH unit with the housing and neighborhoods immediately
adjacent to the project boundary. The Kachina Peaks Wilderness is located north of DLH, and will be
treated as a Class | area as indicated in the Forest Plan.

The Arizona Department of Environmental Quality (ADEQ) models emissions/pollutants from all
prescribed burning within the state. Any prescribed burn planned by the Forest Service must be approved
by ADEQ on a daily basis. ADEQ will not allow more acres burned per day, per air shed, than is
acceptable with current air quality forecasts.

When the Forest Service conducts prescribed burning, the burn boss is responsible for monitoring smoke
plume trajectories to assure impacts are within predicted values. The burn boss makes changes as needed
when unpredicted weather threatens stronger impacts.

Methodology

Affected Environment

There are several highly used FS roads within the project boundaries. Recreationists use these roads in
conjunction with Highway 180 and Lake Mary Rd to access many areas on which to recreate within the
project areas. Most visitors who take advantage of the recreation opportunities that exist within the

project areas do so mostly during the spring, summer, and fall months. Some of these activities include
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hiking, recreational vehicle camping as well as tent camping, hunting, wildlife viewing, scenic driving,
and ATV/UTV use. People also cross country ski, snowmobile, and sled in the selected areas during the
winter months (see also the Recreation Specialist Report).

The prevailing winds for the FWPP area are out of the southwest. However, as fronts pass, winds can
arrive from any direction for a period ranging from a few hours to three days. Atmospheric inversions can
prevent smoke from dispersing. Within the project area, inversions mostly occur between October and
December. Stagnant atmospheric conditions result from low mixing heights and light transport winds.
These conditions, when they occur, may last from twelve hours to several days (Arizona Department of
Environmental Quality, Fort Collins Weather Database).

Environmental Effects
Alternative 1: No Action

Direct & Indirect Effects

Alternative 1 would produce no direct effects since no prescribed burning would occur. However,
analyzing the emissions from a high severity wildfire occurring within the project area that has not been
treated using the Forest Vegetation Simulator (FVS ) and Fire and Fuels Extension (FFE), the amount of
fuel consumed and the smoke generated by a high intensity wildfire would be greater than that under
Alternatives 2, 3, or 4.

Under extreme weather conditions, a wildfire would mostly likely burn more acres than would generally
be burned with a prescribed burn in a day because of the difficulty of suppressing a wildfire in an
untreated area. The resulting smoke from such a wildfire would spread wider and farther than with
prescribed fire. Nighttime smoke would reach farther and impact the nearby communities more severely.
Smoke would exceed air quality standards in both density and duration.

Figure 53: Predicted reduction in potential wildfire emission of PM 2.5 per alternative Dry
Lake Hills
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Figure 54: Predicted reductions in potential wildfire emission of PM 2.5 per
alternative Mormon Mountain

= —

Cumulative Effects

The cumulative effects boundary for this analysis is defined as the area contained within the Little
Colorado River airshed, the Kachina Peaks Wilderness and the Verde River airshed.

Forest health and fuel reduction projects that have occurred in close proximity to the FWPP area have
most likely helped with reducing the potential effects of wildfire on the above named airsheds. These fuel
reduction projects include Wing Mtn. Hart Prairie, Ft. Valley, A-1, Lake Mary Fuel Reduction, Skunk
Fuel Reduction, East Side, and Woody Ridge. However, by not treating FWPP itself, the project area and
surrounding untreated forested areas would most likely experience damaging fire effects and produce
great quantity of smoke emissions if a wildfire entered into the untreated area under extreme weather
conditions.

According to the Flagstaff Zone Dispatch, the Coconino National Forest averages about four hundred
wildfires a year. Roughly half of these are human-caused, with the balance caused by lightning. On
average there are eighty-five days a year in which multiple wildfires start. The vast majority of these fires
are controlled at one-tenth of an acre. Large destructive fires increase the average annual wildfire acres up
to four thousand acres a year. Smoke from a wildfire occurring under modeled conditions would exceed
air quality standards. As more area is left untreated on the forest, smoke from a wildfire occurring under
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the No Action Alternative could accumulate with emissions from other wildfires and further exceed air
quality standards.

Alternatives 2,3 & 4

Effects associated with the action alternatives are anticipated to be the same, though to slightly varying
degrees according to the differences in acreages proposed for treatment. The effects are discussed
together, with differences noted.

Direct & Indirect Effects

Alternatives 2, 3, and 4 seek to reduce the fire hazard while retaining as many nutrients on site as
possible. For the Dry lake Hills (Alternatives 2 and 3), prescribed burning is proposed for approximately
5,963 acres of piled slash, and surface fuels on the forest floor using broadcast burning techniques.
Alternatives 2, 3, and 4 propose prescribed fire and pile burning on 2,975 acres in the Mormon Mountain
unit. Alternative 4 proposes prescribed fire and pile burning on 3,459 acres for Dry Lake Hills. A direct
effect of all of the action alternatives is that smoke from prescribed burning will have short-term impacts
on local air quality. These effects come from three sources: 1) pile burning of slash generated from
thinning; 2) initial entry broadcast burning of the forest floor and; 3) maintenance broadcast burning.

A direct effect of all the alternatives is that smoke from prescribed burning would have short-term
impacts on local air quality. These effects come from three sources: 1) pile burning of slash generated
from thinning trees, 2) initial entry broadcast burning of the forest floor, and 3) maintenance broadcast
burning of the forest floor. Emissions generated by these actions have been modeled using FVS for the
project and are found in the proposed treatments per alternative tables (Table 39 and Table 40 for
Alternative 2; Table 46 and Table 47 for Alternative 3; and Table 50 and Table 51 for Alternative 4).

Prescribed Fire Effects

Slight differences in prescribed fire effects (flame length, scorch height, mortality and downed woody
debris) are evident between Alternatives 2 and 3. This is because Alternative 3 would leave slightly more
material on the ground post-implementation compared to Alternative 2 due to the differences in
harvesting methods.

Pile Burning

Pile-burning is relatively efficient combustion producing fewer emissions than both wildfires (pre-
treatment) and initial entry prescribed burning. An “initial entry’ fire is a fire that burns though an area
that has not had fire for at least a couple of decades. A result of decades of fuel buildup is a greater
volume of emissions per area. Subsequent fires, wildfires or prescribed fires, have less fuel to burn and
produce less emissions per area. A direct effect of action alternatives (2, 3, and 4) is that some smoke
from pile burning may still subside into the neighborhoods in and around the project area after most of the
piles have burned down to 10 percent or less of their original size. Pile burning near subdivisions may
cause short-term smoke impacts, usually lasting at the most a day.

Broadcast Burning

The initial prescribed burning of the forest floor produces more emissions than pile burning, but far less
than most wildfires burning in the same (pre-treatment) fuel bed (compare Table 36 and Table 37 to Table
39 and Table 40, for example). The initial broadcast burning of each block in the project area would
generate smoke for as long as seventy-two hours after ignition. The emissions from implementing would
generally meet National and State Ambient Air Quality Standards because burning would only occur
under weather conditions that are favorable for burning and on a certain number of acres of land that
would reduce smoke impacts to surrounding areas.
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Once initial entry burning has occurred, successive maintenance burns would be implemented every five
to seven years in the ponderosa pine to mimic the historic fire regime. These maintenance burns would
generate less smoke volume, be shorter in duration, and have less smoke after sunset compared to that
created by an initial prescribed burn and far less than that created by a wildfire.

The high level of recreation activity that occurs in the summer months in and around the DLH area is not
likely to be impacted by smoke because very little to no prescribed burning would be conducted during
the summer. Recreationists visiting the project area and surrounding areas in the fall and spring could be
impacted by smoke from prescribed burning. The smoke impact could last for as long as seventy-two
hours during initial entry broadcast burning, but usually only six hours during maintenance burning.

Smoke plume trajectories indicate that the communities within and adjacent to the project area and
Highway 180 and Lake Mary RD may be impacted by smoke when burning. Short-term air quality
degradation and reduced visibility may be experienced. After sunset, cooling atmospheric conditions
would carry smoke down drainages. These down-canyon flows typically reach the communities around
the project area in the early morning hours.

The early morning flows may carry smoke down slope and reduce visibility in surrounding low lying
areas when blocks adjacent to these areas are being burned. These portions would be posted with
appropriate signs warning residents living adjacent to the project area, forest visitors, and motorists of
reduced visibility. Ignition of each day’s block would be completed in the afternoon, thus limiting the
smoke generated after atmospheric cooling begins. Smoke impacts would be much worse should a
wildfire occur under modeled weather conditions without the implementation of the proposed action.
These impacts are shown below.
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Figure 55: General Smoke Emissions for a particulate matter® 10 and 2.5 for prescribed
fire and wildfire on the Coconino NF
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The reduction in the fuel load and the increased openness of the canopy would allow future broadcast
burning under a wider range of weather conditions than the existing conditions. The ability of fire
managers to limit undesirable smoke impacts is increased by having a wider range of weather parameters
within which to burn. Areas that have been thinned mechanically would allow a wider range of weather
conditions than unthinned forested areas, and would have a lower risk of smoke impacts because the
canopies have been opened up, allowing for better ventilation and smoke dispersal. Forested areas thinned
by hand would allow the next widest range of areas determined to need thinning. Areas receiving burn
only treatments may or may not have an open canopy depending on their existing condition. Burning in
stands that are not thinned and have high canopy closures will most likely produce the heaviest smoke
impacts. Potentially heavy smoke impacts would be avoided by burning on days with favorable
ventilation as regulated by the Arizona Department of Environmental Quality (ADEQ).

Cumulative Effects

The cumulative effects for air quality for the project, the area contained within the Little Colorado River
airshed, Kachina Peaks Wilderness and the Verde River airshed were considered as those are the primary
areas that would be affected by prescribed burning within the FWPP area.

Smoke emitted from a wildfire occurring after treatment under alternative two would be unlikely to
exceed air quality standards by itself. However, it could combine with the emissions of other wildfires
that may be burning simultaneously in the same airshed. The accumulation of smoke from multiple
wildfires inside and outside the project area might exceed air quality standards, which would serve as a
cumulative effect for this project.

The other fuel reduction projects that are currently being implemented adjacent to the FWPP area also
include burning activities, which may affect the Little Colorado River and Verde River airsheds (Hart

% Particulate matter consists of inhalable coarse particles (>2.5 and <10 micrometers) and fine particles (=<2.5 micrometers in diameter)
(http://www.epa.gov/pm/)
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Prairie, Ft. Valley, A-1, Lake Mary Fuel Reduction, East Side, Woody Ridge, Mormon Lake Basin, Mint,
Rocky, Munds Park, Mountainaire, Marshall, EIk Park and Kachina). However, the purpose of ADEQ
regulation of daily burning in multiple areas within an airshed is to limit smoke impacts to that and any
adjacent airsheds.

Since ADEQ limits the total number of acres burned per day per airshed through the amount of burn
approvals issued on a daily basis, daily emissions from prescribed burning do not accumulate to exceed
air quality standards. The number of days per year in which prescribed burning occurs is likely to increase
as projects are implemented, but exceeding air quality standards would not be an effect due to ADEQ
daily approval burning limits. Furthermore, these projects combine to reduce future smoke impacts.

Smoke from pile burning may combine with smoke from wood-burning stoves and automobile smoke on
some days when inversions are strongest during the winter.

In sites with more closed canopies, forest floor fuel accumulates more quickly. In sites where canopies are
denser, prescribed burning can only be executed under a narrower window of weather conditions. Thus,
denser canopies result in fewer opportunities to prescribe burn. In turn, fuel accumulates on the forest
floor when not burned frequently; thereby resulting in greater smoke impacts than when burning
conditions can be met and prescribed burning of the fuel bed takes place.

Unavoidable Adverse Effects, Irreversible and Irretrievable Commitment of Resources

There would be impacts to air quality associated with the implementation of the proposed prescribed fire
treatments; however National Ambient Air Quality Standards (NAAQS) would not be exceeded. Before
any prescribed fires can be implemented, a prescribed burn plan must be written and signed by the
authorizing line officer. For prescribed fire, burn plans include burn techniques, prescriptions, Emission
Reduction Techniques, etc. that would be expected to maintain emissions levels at acceptable levels.
Approval to burn on a given day must be approved by the Arizona Department of Environmental Quality
(ADEQ) before a burn can be initiated. None of the proposed actions under this alternative are expected
to exceed NAAQSs, though nuisance smoke may increase to the degree that the public would tolerate as
discussed in the Air Quality section of in this report.

Effects of the Forest Plan Amendments Proposed for Alternatives 2, 3 and 4

The effects of the proposed Forest Plan amendments would be the same as those discussed under Fire and
Fuels.

Forest Structure and Health

Methodology

Issues and Indicators

Issues serve to highlight effects or unintended consequences that may occur from the proposed action,
giving opportunities during the analysis to reduce adverse effects and compare trade-offs for the decision-
maker and public to understand. Key issues pertaining to forest structure and health (also referred to as
Silviculture) identified during scoping and the indicators used to evaluate the issue are:

Draft Environmental Impact Statement for the Flagstaff Watershed Protection Project 195



Chapter 3: Affected Environment and Environmental Consequences

¢ Quantitative pre-treatment and post-treatment three-level analysis for Mexican spotted owl,
goshawk, old growth, and vegetation structural stage (VSS) for goshawk habitat at the landscape
scale (ponderosa pine vegetation type) to gauge movement towards restoration desired conditions

e Pre-treatment and post-treatment distribution of habitat structure within goshawk habitat
evaluated at three scales: project level, stand, and group (or point level, equivalent to a stand
exam plot).

o Overall habitat structure (VSS class) and forest density metrics (basal area, stand density index
and trees per acre) averaged to a per-acre basis with averages including openings, canopy gaps,
and all forest structural stages.

o Density stocking guides that would be used to meet the VVSS class canopy cover requirements
within goshawk post-fledging family areas (PFAS) and landscapes outside of post-fledging family
areas (LOPFA).

Data Collection

The base unit for characterizing vegetation conditions is the stand. All forested lands within the Coconino
National Forests have been delineated into stands based on similar characteristics such as vegetation type,
slope, aspect, tree density, species composition and management history. Stands vary in size depending
upon their uniformity, usually from 10 acres up to several hundred acres.

Comprehensive tree data has been collected on a subset of the stands within the project area over the last
30 years. Within each sampled stand, tree characteristics were measured at sample points, using both
variable basal area factor plot and fixed plot designs. Specific tree data collected include species, class,
diameter, height, age, growth, damage and disease. Other data sometimes collected, depending on design,
include surface fuels and understory plant species. This stand data is currently stored in the Field Sampled
Vegetation (FSVeg) database. A thorough review of the stand data was done for the project area to ensure
validity. Data that did not match on the ground conditions or minimum sampling intensity was culled.

Tree data used within for the DLH portion of the vegetation analysis came from stand exam data
(discussed above) and by averaging stand data from adjacent stands to populate vegetative data to stands
for which stand exam data was not available. Within the MM portion, vegetation analysis came from
stand exam data (discussed above) and the Most Similar Neighbor (MSN) Analysis computer program
within the INFORMS model. The MSN analysis data used for this project (within the MM area) is from
the same analysis that was conducted and generated by the 4FRI analysis. Refer to the 4FRI Silviculture
specialist report for further explanation of the model and their analysis methods (McCusker 2012).

All of the stand data collected in 2013 or earlier was then compiled into a database and modeled in the
Forest Vegetation Simulator (FVS) tree growth model and updated to the year 2013. This process allowed
us to characterize the current stand conditions and determine the need for change and appropriate
treatments based on the project purpose and need. The FVS was then used to simulate cutting and
prescribed burning treatments and growth following treatment for each alternative up to the year 2053.

Modeling

The FVS is a model used for predicting forest stand dynamics throughout the United States and is the
standard model used by various government agencies including the USDA Forest Service, USDI Bureau
of Land Management, and USDI Bureau of Indian Affairs (Dixon 2002). The FVS is an individual tree,
distance independent growth and yield model with linkable modules called extensions, which simulate
various insect and pathogen impacts, fire effects, fuel loading, snag dynamics, and development of
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understory tree vegetation. FVS can simulate a wide variety of forest types, stand structures, and pure or
mixed species stands (Keyser and Dixon 2008). Forest managers have used FVS extensively to
summarize current stand conditions, predict future stand conditions under various management
alternatives, and update inventory statistics.

For simulation purposes, each data set was grouped by current forest type and treatment type. Simulations
were developed for each treatment based on desired conditions. A multitude of vegetation and fuels
attributes were computed for each growth cycle, including tree density (trees per acre, basal area and
stand density index) by species or species groups and VSS size class, dwarf mistletoe infection, cubic feet
of biomass removed, canopy base height and bulk density, live and dead surface fuel loading, live and
dead standing wood, coarse woody debris and snags. These attributes were then averaged for all the data
sets represented in the simulation. The averaged computed attributes from FVVS were also used to
calculate other attributes such as dominate VSS size class, canopy density and even-aged or uneven-aged
structure. All of these attributes were then compiled into an “effects” database by alternative and used to
analyze and display the direct and indirect effects to the vegetation resource. For Alternative 4, areas that
are not proposed for treatment were not averaged into modeling.

The following is a list of general modeling assumptions. The Silviculture Specialist Report contains more
information about the modeling assumptions specific to each treatment type in the proposed action.

o All tree data was grown to the common year of 2013 and is considered to represent the existing
condition.

e All tree cutting and removal was modeled in the year 2013.
e For those stands which would be burned, prescribed burns were modeled in the year 2016.

e After treatment, the tree data was grown to the common year of 2033 and 2053 and is considered
to represent the post treatment condition.

e The tree data does not indicate tree age. Simulations use diameter as a surrogate for age based on
the vegetative structural stage definitions. We acknowledge that there are trees on the landscape
where age class does not fit in the size class; however these are generally thought to be a small
minority of trees. For example there may be young trees that are larger than 11.9 inches dbh; mid-
aged trees that are larger than 17.9 inches dbh; or mature trees that are less than 18 inches dbh.

e The modeling assumptions attempt to meet the spirit of the 4FRI stakeholders Large Tree
Retention Strategy (LTRS) within the limitations of a non-spatially explicit model. On the ground
cutting prescriptions for Alternatives 2 and 3 would follow components of the LTRS that have
been incorporated into the design features of this EIS, including those related to old tree retention.
Alternative 4 would include more specific limitations on large tree removal per the LTRS, as that
alternative adopted a modified version of that strategy.

e All cutting simulations assume 15 percent of the cut stems are left on site and 10 percent of the
branchwood from the cut and removed stems is left on site. All other biomass resulting from the
cutting is assumed to be removed, either through prescribed burning or biomass utilization.

o Default parameters within the model were used to predict tree mortality and dwarf mistletoe
infection intensification.

e Snags and coarse wood amounts are based on the inventory or default parameters within the
model if they were not inventoried. Snag fall rates and changes in surface fuels are based on
default parameters.
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e In cutting simulations where cable yarding is proposed, approximately 10% of all species and size
classes are cut to simulate the effect caused by the creation of cable corridors. All snags in cable
yarding simulations are assumed to be cut and left on the ground due to operational safety
requirements.

o In helicopter harvesting simulations, the analysis assumes that all snags in those units would be
cut and left on the ground due to operational safety requirements.

¢ When calculating and averaging data, untreated areas were not averaged in with treatment areas.

Modeling Limitations

Stand exam data is an average characterization of tree and other measurements within the stand
boundaries. It is limited by sampling intensity and the variability within the sampled area.

FVS is not spatially explicit and cannot model tree groups and openings within stands. The modeling
results are an average approximation of the desired forest structure.

Results from the FVS model depend upon sample data, validity of the model itself and assumptions made
by the modeler.

Output from the FVS model used in this analysis is a characterization of the existing condition and
relative change over time of management actions or no action. Absolute conditions are neither intended
nor implied.

Vegetative Structural Stage (VSS)

Vegetation structural stage (VSS) is a method of describing the development stages of a stand of living
trees and is a generalized description of forest age and tree size from seedling to old forests. It is an
integrative approach, combining vegetation and forest growth, to describe southwestern forests. Six
vegetation structural stages (VSS) have been defined primarily on tree diameters and are based on the
time it takes seedlings to become established and subsequent growth rates (Table 56). Life expectancy of
trees determines how long the oldest VSS can be maintained (Reynolds et al. 1992). The VSS
classification is based on the tree size class with the highest square foot of basal area, which includes all
tree species.

The VSS classification was further defined to include a measure of tree canopy density and age class
heterogeneity along with the dominant diameter distribution. Age class is a measure of the variety of age
classes present in relation to the dominant age class and is an indication of canopy layers. A single storied
stand resembles an even-aged condition while multiple storied stands are considered uneven-aged. Table
56 describes the VSS coding as defined by the Compendium of NFS Regional Vegetation Classification
Algorithms (Vandendriesche 2010).

Table 56: Description of Vegetation Structural Stages (VSS)

VSS
(DBH Size Class) Structural Stage
1(0-.97) Grass/Forb/Shrub
2 (1.0-4.97) Seedling/Sapling
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VSS
(DBH Size Class) Structural Stage
3(5.0-11.97 Young Forest
412.0-17.9”) Mid-age Forest
5 (18-23.9”) Mature Forest
6 (247+) Old Forest

The following three-scales of VSS were used for the analysis of goshawk habitat areas outside of MSO
habitat.

Small Scale: For the small-scale VSS analysis, stand exam data from all the stands with in the treatment
area were analyzed using point (plot) level data. Points were evaluated and given a point-level VSS
designation. The Forest Vegetation Simulator was used to calculate the average basal area per acre within
each VSS class for each of these points. The point-level VSS designation represents the VSS class that
contained the highest basal area. These point-level VSS designations, once evaluated and analyzed, were
then used to conduct the small-scale analysis. The point level data was broken out into LOPFA, PFA, and
nest groups. This analysis is displayed in Table 67.

Mid-Scale: For the mid-scale VSS analysis, stand exam data from all the stands within the treatment
areas were evaluated and given a stand-level VVSS designation. The Forest Vegetation Simulator was used
to calculate the average basal area per acre within each VSS class for each of these stands. The stand-
level VSS designation represents the VSS class that contained the highest basal area. The list of VSS
designations for each stand is too extensive to place in this document, but can be found in the project
record. These stand-level VSS designations, once evaluated and analyzed, were then used to conduct the
mid-scale analysis. The data was grouped by stands into LOPFA, PFA, and nest areas. This analysis is
displayed in Table 68.

Landscape Scale: For the large-scale VSS analysis, all the stand level data for the entire goshawk habitat
within the project area was averaged to come up with one average value. Table 69 displays the large-scale
analysis data.

Stand Density

Measures of stand density used in this analysis are basal area, trees per acre and stand density index
(SDI). Basal area (BA\) is the cross-sectional area of all trees, measured in square feet per acre and trees
per acre (TPA) is simply a count of the total number of trees on an acre. These simple measures of
stocking do not give an indication of tree sizes and therefore can be biased when used to determine how
site resources are being used.

SDI is a relative measure of stand density based on the number of trees per acre and the mean diameter
(Reineke 1933). SDI expresses the actual density in a stand relative to the theoretical maximum density
possible for trees of that diameter and species. By taking both tree size (DBH) and numbers (TPA) into
account, SDI is a good indicator of how site resources are being used.

Long (1985) divided SDI percentages into four zones that consider the percent of a stand occupied by
trees. Table 57 displays the amount of tree competition and growth based on stand density percentages
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(percent of maximum stand density index). Based upon established forest density/vigor relationships,
density-related mortality from competition begins to occur once the forest reaches 45-50 percent of
maximum stand density (zone 3), and mortality is likely at density levels of 60 percent or more of
maximum stand density (zone 4).

Table 57: Relationships of Forest Density to Forest Stand Development and Tree Characteristics

%
Maximum  Zone Forest Stand Development and Tree Characteristics
SDI*
Less than full site occupancy, maximum understory forage production.
0-24% 1 No competition between trees, little crown differentiation.
Low Density Maximum individual tree diameter and volume growth.
Minimum whole stand volume growth.
Less than full site occupancy, intermediate forage production.

25 - 34% o . -

Onset of competition among trees, onset of crown differentiation.

Moderate 2 R X

. Intermediate individual tree diameter and volume growth.

Density .

Intermediate whole stand volume growth.
Full site occupancy, minimum forage production.
Active competition among trees, active crown differentiation.

35 -55% PR .

. Declining individual tree diameter and volume growth.

High 3 .

Density Maximum whole stand volume growth. _
Upper range of zone marks the threshold for the onset of density-
related mortality.

56+% Full site occupancy, minimum forage production.

Extremely 4 Severe competition among trees, active competition-induced mortality.

High Minimum individual tree diameter and volume growth, stagnation.

Density Declining whole stand volume growth due to mortality

Canopy Cover

Canopy cover is defined as “the percentage of a fixed area covered by the crowns of plants delimited by a
vertical projection of the outermost perimeter of the spread of foliage” (Reynolds et al. 1992). Canopy
cover is often viewed as a meaningful expression of stand conditions relating to habitat suitability as well
as tree overstory/herbaceous understory relationships; however because it is spatial in nature, non-spatial
analysis may or may not be useful. In the southwest, canopy cover estimates figure in management
recommendations for both the Mexican spotted owl (USDI Fish and Wildlife Service 2012) and the
northern goshawk (Reynolds et al. 1992). For this project, there are specific Forest Plan canopy cover
guidelines for goshawk habitat and old growth that apply to mid-aged and old forest structural stages
(VSS 4, 5 and 6) and not to grass/forb/shrub and young forest structural stages (VSS 1, 2 and 3).

Canopy cover is time consuming to measure and difficult to standardize to obtain consistent results with
different observers. Even the definition of the term is dependent on the method of measurement. Percent
canopy cover for all the analysis within this document was determined using the average basal area (BA)
as calculated by FVS. For small scale analyses BA was calculated by FVS at the point level. For mid-
scale and large-scale analysis, BA was calculated by averaging the BA of all the points within that stand.
A study by Shepperd et al. (2002) used vertical crown projection to develop an algorithmic relationship to
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estimate canopy cover based on the average stand basal area. Average percent canopy cover for each
stand was calculated using the following formula developed by this study:

Canopy cover = -57.44 + 25.5047 * LN(BA)
Initial FVS runs for mixed conifer stands calculated canopy cover values that were lower compared to
observed canopy cover and may not reflect the true canopy cover in the stands themselves. Since canopy
cover assessment includes not just the number and size of tree crowns, but also the spatial arrangements
of the trees on the land, non-spatial models such as FVS and equations may not accurately reflect true
conditions on the ground. To assess the canopy cover of mixed conifer, the crown width of ponderosa
pine, Douglas-fir, white fir and limber pine were measured from trees within the project area in all size
classes for each species. The crown widths were not significantly different between species. Based on
this assessment, it was decided to use the above formula to calculate canopy cover from the average stand
basal area.

While specifying the desired percentage distribution of VVSS forest and canopy cover requirements, the
Forest Plan is ambiguous on which scale measurements should be taken. The Forest Plan states that
canopy cover guidelines should be applied to VSS 4-6 forest groups (Forest Plan p. 65-9), but does not
specifically say at which level canopy cover should be measured to show compliance with this guideline.
As a result, it is our professional judgment that canopy cover should be calculated at the group level to
show that canopy cover requirements are meeting or moving toward canopy cover guidelines for VSS 4,
5, 6 forest groups. The Forest Plan also says that ‘canopy cover is measured with vertical crown
projection on average across the landscape (Forest Plan 65-9),” thus this NEPA document also discloses
canopy cover measurements at larger scales for areas that also include forest groups in VSS 1, 2, 3.

Multiple VVSS groups can be found within a single uneven-aged stand; therefore, a stand-level approach is
not useful as it averages multiple VSS group structures and thereby classifies the stand as a single VSS
class, which doesn’t reflect the stand’s uneven-aged characteristics. All openings are either considered in
canopy cover calculations for VSS 4-6 or considered to be a part of VSS 1. Table 58 lists the stocking
guides that would be used to meet canopy cover requirements in tree groups within goshawk LOPFA
habitat.

Table 59 lists the stocking guides that would be used to meet canopy cover requirements in tree groups
within goshawk PFA habitat.

Table 58: Stocking Guides to Meet Tree Group Canopy Cover Requirements within Goshawk
Habitat Areas Outside of PFAs (LOPFA)

Typical Number of Trees Per Group Typical Intra-Group
Stocking for Different Group Sizes® (within-group) Densities*
(All Group Acreage Sizes)

DBH Range | 1/10 1/4 1/2 3/4 1 Relative Basal Area?
acre acre @ acre acre acre Spacing (ft2/acre)
group group group group group Range
(feet)
1&2|0-49” 19 48 96 144 193 12-18 N/A
3 5-11.9” 11 28 55 83 110 N/A 43
4* 12-17.97 4 9 19 28 37 N/A 45
5* 18 - 23.97 3 6 13 19 25 N/A 60
6* 247+ 3 6 12 18 24 N/A 95
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These are typical values for the desired condition; variation can occur and is desired. However, ranges should center on these
values. See chart below.

’Rounded to nearest 10 square feet/acre.

* Densities are equivalent to 40% canopy cover.

Table 59: Stocking Guides to Meet Tree Group Canopy Cover Requirements within Goshawk PFAs

Typical Number of Trees Per Group Typical Intra-Group
Stocking for Different Group Sizes® (within-group) Densities®
(All Group Acreage Sizes)

DBH Range 1/10  1/4 1/2 3/4 1 Relative Basal Area?
acre acre acre acre acre Spacing (ft2/acre)
group | group group group  group Range
(feet)
1&2|0-49" 19 48 97 145 193 12-18 N/A
3 5-11.9” 16 39 78 117 156 N/A 60
4* 12 -17.9” 7 18 37 55 73 N/A 90
5*x | 18 -23.9” 4 11 22 33 44 N/A 105
6** | 247+ 3 8 15 23 30 N/A 120

"These are typical values for the desired condition; variation can occur and is desired. However, ranges should center on these
values. See chart below.

Rounded to nearest 10 square feet/acre.

* Densities are equivalent to 55% canopy cover

** Densities are equivalent to 50% canopy cover
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Affected Environment

This section will talk about the existing conditions specific to MSO and northern goshawk habitat. See the

Forest Structure and Forest Health Existing Conditions section of Chapter 1 for more discussion of the
current conditions for other silvicultural resources within the project area, including aspen, old growth,

forest health etc.

Mexican Spotted Owl and Northern Goshawk Habitat

All ponderosa pine forested habitat within the analysis area was stratified to meet analysis requirements in
the Forest Plan and the revised recovery plan for Mexican spotted owl (MSO). Stratification of acres by
habitat and forest type is displayed in Table 60 (MSO) and Table 61 (goshawk). While both the DLH and

MM areas have designated goshawk PFAs and nests, only DLH has goshawk habitat outside of MSO

habitat.

Table 60: MSO Habitat Stratification within the Analysis Area (Acres within each project site)

under the 2012 MSO Recovery Plan.

MSO Habitat DLH MM Total

Protected Activity Center

Protected Activity Center (Outside of Nest/Roost 3170
Core) 1398 | 1772
Nest/Roost Core 383 |402 |785
Total MSO PAC: 1781 |2174|3955
Recovery Habitat

Pine Oak 277 | 767 [1044
Mixed Conifer 1800 |0 1800
Nest/Roost 109 |22 |131
Total MSO Recovery Habitat: 2186 | 789 |2975
Total MSO Habitat 3967 |2963|6930

Table 61: Northern Goshawk Habitat Stratification within the Analysis Area (Acres by project site)

Northern Goshawk Habitat DLH
Nest Habitat 45
Post-fledging Family Area (PFA) 178
Landscapes Outside Post-fledging Family Areas 1739

(LOPFA)
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Northern Goshawk Habitat

Total Goshawk Habitat 1962

Mexican Spotted Owl Habitat — Forest Density and Structure

The Protected Activity Centers (PACs) provide the best possible nesting/roosting owl habitat available
with the nest or activity center located near the center. The recovery habitats are managed to ensure a
sustained level of both foraging and nest/roost habitat distributed across the landscape. Table 62 displays
the total basal area, percent of basal area by size class, tree per acre greater than 18 inches dbh and
Gambel oak basal area as a percent of total basal for all MSO habitats. These structural attributes and
habitat components are indicators of nest/roost characteristics as outlined in the revised MSO Recovery
Plan (USDI FWS 2012).

MSO Nest Fuels Reduction & MSO Nest/Roost Recovery: Residual basal area would be a minimum 110
ft2 in the Nest Cores and 95 ft2 in Nest/Roost Recovery stands. Treatments would maintain a minimum of
60 percent canopy cover in mixed conifer. Post-treatment, a minimum of 12 trees greater than 18 inches
dbh per acre would be present; trees greater than 12-18 inches dbh would comprise over 30 percent of
stands, per the MSO Recovery Plan guidelines (2012).
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Table 62: Existing Spotted Owl Habitat Forest Structure and Habitat Components

Avg. Percent of

Basal Area by Size Avg
) A '
Habitat Proje Cover Basal Class Gambel Oak Tons
ct Site  Type Area BA Percent  CWD
12.0 — i of Total BA
17.9" >18.0
Recovery Mixed 0 0 0
Habitat DLH Conifer 145 47% 10% 3.3 0% 37.6 3
Nest/Roost ]
MM Pine/Oak | 173 17% 60% 39 14% 17.5 1.3
Recovery Mixed 0 0 0
Habitat- OLH Conifer 142 33% 28% 15 1% 23.3 3.7
Foraging Non- ]
Breeging Pine/Oak | 136 |41% 30% 156 24% 134 |2
MM Pine/Oak | 161 41% 26% 16 12% 11.8 5
MSO PAC Mixed ) 4¢ 31% 28% 14 0.7% 269 |40
Habitat DLH Conifer
Pine 130 23% 63% 22 0 9.9 55
Mixed )¢ 23 39% 22 16% 27 9.2
MM Conifer
Pine/Oak | 161 38% 20% 12.4 16% 14 .9
MSO PAC Mixed 0 0 0
Habitat — Nest DLH Conifer 132 26% 36% 19 3% 25 3.3
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Avg. Percent of

Basal Area by Size Avg.
Habitat Proje Cover Basal Class Gambel Oak Tons
ct Site  Type Area BA Percent . CWD
12.0 — § of Total BA
1790 180
Core Pine 55 48% 36% 8 0 3.7 1.7
Mixed 1140|239 36% 20 18% 24 9.4
Conifer
MM
Pine/Oak | 146 45 17% 10 12% 11.2 0.5
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Northern Goshawk Habitat — Forest Density and Structure

The post-fledging family areas (PFA) consist of nest sites and adjacent habitat most likely to be used by
fledgings during their early development as well as unoccupied suitable habitat within a 2 to 2.5 mile
range of PFAs. Mixed conifer and pine/oak vegetation types would be managed for MSO protected or
recovery habitat; which encompasses all of MM and a large portion of the DLH area. The remaining
ponderosa pine forest outside of MSO PACs, MSO recovery habitat areas, and goshawk PFAs is
considered goshawk foraging habitat and will be referred to as Landscapes Outside of Goshawk Post-
fledging Family Areas (LOPFA) for the remainder of this report.

The existing distribution of forest structure, habitat components and structural stages within northern
goshawk habitat was evaluated at three scales: Project extent, stand level, and plot level (see also the
Methodology section of the Forest Structure and Forest Health in Chapter 3).

Table 63 and Table 64 display the existing forest structure and habitat components for goshawk forest
habitat at the stand level in the DLH; though goshawk habitat is present on MM, it’s overlapped by MSO
habitats and thus not shown on the tables below. These structural attributes and habitat components are
indicators of goshawk habitat (PFA and LOPFA) characteristics as outlined in the Forest Plan.

Table 63: Existing Goshawk Nest/PFA Habitat Forest Structure and Habitat Components

Project Site Basal Area Canopy TPA SDI % of SHELE

Cover Max. >18"

DLH 137 70% 308 51% 1.2

Table 64: Existing Goshawk LOPFA Habitat Forest Structure and Habitat Components

Project Site Basal Area Canopy TPA SDI % of SHELE

Cover Max. >18"

DLH 132 69% 314 54% 1.2

All goshawk habitat was assessed to determine the variety of tree size/age classes present in relation to
the dominant size/age class (Table 65 and Table 66). Those stands with one or two classes present have
even-aged structure, and those stands with three or more classes present have uneven-aged structure.
Forest Plan direction for goshawk habitat outside of nest stands is to manage for uneven-aged stand
conditions made up of smaller (plot level) even-aged tree “groups” of live trees. Based upon this
direction, the existing even-aged forest structure at the stand scale is not desired for goshawk forest
habitat outside of nest stands.

Table 65 and Table 66 demonstrate the distribution of the dominate vegetation structural stages for all
stands within each of goshawk habitats and age class strata. This is an indication of structural stage
diversity throughout the goshawk habitat. Since the stand level structural stage is based on the tree size
class with the highest square foot of basal area, it is a true description of age class diversity in even-aged
stands; however in uneven-aged stands it does not give a complete portrayal. This is due to the fact that
within uneven-aged stands, there are three or more age classes present and the dominant VSS class only
tells us which one has the highest basal area.
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The 1987 Coconino National Forest Plan direction for goshawk habitat outside of nest stands is the
following distribution of vegetation structural stages: 10 percent each grass/forb/shrub (VSS 1) and
seedling-sapling (VSS 2), and 20 percent each young forest (VSS 3), mid-aged forest (\VSS 4), mature
forest (VSS 5) and old forest (VSS 6).

The even-aged stands are dominated by the young and mid-aged forest structural stages (over 85 percent
within the LOPFA and 80 percent in the PFA) with very little representation of the other structural stages.

The existing uneven-aged forest structure does not comprise a balance of VSS classes. The young and
mid-aged forest structural stages are surplus, and the grass/forb/shrub, seedling-sapling, mature and old
forest stages are deficit relative to Forest Plan direction.

Table 65: Existing Forest Structure — Goshawk LOPFA Stands Percent of Area by Vegetative
Structural Stages.

Project 1- 4 — 5- 6 —
Site Grass/Forb/  Seedling/ Young Mid-age Mature Old Forest

Shrub Sapling Forest Forest Forest (24.0" +)
(0.0-0.9") (1.0-4.9") (5.0-11.9") (12.0-17.9") (18.0-23.9")

DLH 0% 0% 32% 53% 8% 7%

Table 66: Existing Forest Structure — Goshawk PFA/Nest Stands Percent of Area by Vegetative
Structural Stages.

Project 1- 2- 3- 4 — 5- 6—
Site Grass/Forb/  Seedling/ Young Mid-age Mature Old Forest

Shrub Sapling Forest Forest Forest (24.0" +)
(0.0-0.9") (1.0-49") (5.0-11.9") (12.0-17.9") (18.0-23.9")

DLH 0% 0% 41% 40% 0% 19%

Environmental Effects

This section describes the proposed treatments and the effects of those treatments on the vegetation
resource by characterizing the post treatment condition over time for each alternative. This section also
evaluates each alternative in terms of moving toward the desired vegetation conditions. As the desired
conditions and treatment area are the same under Alternative 2 and 3, their effects to Silviculture
resources are similar and so are discussed together. The differences due to harvesting methods are
included in that discussion. When treatments are the same under all action alternatives, Alternative 4 is
also grouped into the discussion under a subheading of “Effects Common to All Action Alternatives.”
Because of the geographic distance between the two project areas (Dry Lake Hills and Mormon
Mountain) and the distinct habitat conditions of each area, this section analyzes each area independently.

Environmental effects of each alternative on the ponderosa pine and mixed conifer cover types found
within the project area are discussed first, followed by grasslands, aspen, old growth and forest health.
The ponderosa pine and mixed conifer vegetation types are further divided by MSO habitat and northern
goshawk habitat, followed by an analysis of all MSO habitat in each portion of the project to provide a
look at overall effects from a biological perspective. This is because management of the vegetation types
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differs, and management is guided by the desired conditions for first MSO, and second northern goshawk,
where goshawk habitat does not overlap with MSO.

This section also contains a general discussion of cumulative effects for all action alternatives and the No
Action Alternative.

Alternative 1: No Action
Direct & Indirect Effects

Ponderosa Pine — Dry Lake Hills

Under the No Action Alternative, forest areas would remain in an even-aged condition; stands would
continue to be dominated by VSS 3 and 4 size classes. Mature and old forest conditions would continue
development at a slow pace and would be at risk of increased rates of mortality (Ritchie et al. 2008, Davis
et al. 2007).

Over 40 years, canopy cover would increase, basal areas would increase, and trees per acres would
decrease. Closed crown canopies result in decreased sunlight to the forest floor, decreased understory
productivity and diversity, increased inter-tree competition, decreased tree health, growth and vigor,
increased insect and disease-related mortality especially in older age classes, decreased understory
productivity and diversity, and decreased horizontal heterogeneity. Number of medium and large sized
snags would increase overtime due to competition-induced mortality.

Table 71 and Table 72 show the modeling results of the action alternatives and the No Action Alternative
grown out 20 and 40 years from the time of treatment. Under the No Action, the LOPFA and PFA stands
would still have an even-aged stand structure. The nest stand would still be a VSS4. In this alternative,
stand conditions would continue to have high density, which contributes to competition induced mortality
occurring and increases the bark beetle hazard. It also reduces the likelihood of development of mid-aged
trees to large trees with old growth characteristics. Stands would be dominated by VSS 4, 5 and 6 size
classes and would still be an even-age stand.

While it is not displayed in the tables below, the stand exam data shows that there is a severe dwarf
mistletoe infection in the MSO PAC Fuels Reduction treatment areas. This has caused the No Action
density numbers to decline as opposed to going up as expected. The severe level of dwarf mistletoe
infection would decreases the ability of the stand to maintain high levels of canopy cover and would
reduce the rate of tree growth, thus limiting the ability of the stand to maintain large trees and high
canopy cover.

Ponderosa Pine — Mormon Mountain

The current stand conditions are shown in Table 73. Stand conditions under the No Action Alternative for
20 and 40 years from now are shown in Table 74 and

Table 75. Current conditions show that all the ponderosa pine stands have high BA, ranging from 146 to
173 ft2, which means canopy cover is high. All treatment areas have very high numbers of trees per acre,
ranging from 600 to 1210 TPA. All these factors contribute to the percent max SDI being well into the
extreme range of density, which means that these stands are likely to experience higher levels of tree
mortality and high levels of insect infestation and disease.
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Under the No Action Alternative, forested areas would remain in an even-aged condition; stands would
continue to be dominated by trees in the 5 to 18 inch dbh size classes. Mature and old forest conditions
would continue development at a slow pace and be at risk of increased rates of mortality (Ritchie et al.
2008, Davis et al. 2007).

Over 40 years, canopy cover would increase, basal areas would increase, and trees per acres would
decrease. Closed crown canopies result in decreased sunlight to the forest floor, decreased understory
productivity and diversity, increased inter-tree competition, decreased tree health, growth and vigor,
increased insect and disease-related mortality especially in older age classes, and decreased horizontal
heterogeneity. Gambel oaks would continue to be shaded out and decline as a result of competition induce
mortality from ponderosa pine. The number of medium and large sized snags would increase overtime
due to competition-induced mortality.

Mixed Conifer — Dry Lake Hills

The current stand conditions are shown in Table 68. Stand conditions under the No Action Alternative for
20 and 40 years are shown in Table 71and Table 72. Current conditions show that the majority of mixed
conifer stands have high BA, ranging from 122 to 157 ft2, which means that canopy cover is also high. All
treatment areas also have very high numbers of TPA, ranging from 476 to 2986. These factors contribute
to most of the mixed conifer areas being in the extreme range of density of percent max SDI. The
majority of the mixed conifer stands are uneven-aged with trees in all size classes.

Under the No Action Alternative, ponderosa pine and aspen would not be able to regenerate in the current
closed canopy conditions and would continue to slowly die out of the stands. In the absence of
disturbance or fires, white firs and Douglas-firs would continue to increase and eventually dominate the
overstory. In the absence of fire, shade tolerant species such as white fir and (to a lesser extent) Douglas-
fir would continue to regenerate in very high numbers of many hundreds to thousands of trees per acre.
The increased density contributes to fire hazard and increases the likelihood of epidemic levels of insect
infestation and/or disease mortality. Also, because these species are shade tolerant, their lower limbs are
slow to die off and remain on the tree much longer than shade intolerant species which would create an
increased ladder fuel hazard. Mature and old forest conditions would continue development at a slow pace
and be at risk of increased rates of mortality (Ritchie et al. 2008, Davis et al. 2007).

Over 40 years, canopy cover would increase, BA would increase, and TPA would decrease. Closed crown
canopies result in decreased sunlight to the forest floor, decreased understory productivity and diversity,
increased inter-tree competition, decreased tree health, growth and vigor, increased insect and disease-
related mortality especially in older age classes, and decreased horizontal heterogeneity. Regeneration
would comprise mostly of white fir and Douglas-fir. Early seral species aspen and ponderosa pines would
continue to be shaded out by more shade tolerant white fir and Douglas-fir. The number of medium and
large-sized shags would increase overtime due to competition-induced mortality.

Mixed Conifer — Mormon Mountain

The current stand conditions are shown in Table 73. Stand conditions under the No Action Alternative for
20 and 40 years from now are shown in Table 74 and

Table 75. Current conditions show that the majority of mixed conifer stands have high BA ranging from
140 to 153 ft2, which means that canopy cover is also high. All treatment areas have very high numbers of
TPA, ranging from 868 to 888. All these factors contribute to most of the mixed conifer areas being in
the upper end of the high or lower end of extreme range of density of percent max SDI. The majority of
the mixed conifer stands are uneven-aged with trees in all size classes.
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Under the No Action Alternative, ponderosa pine, Gambel oak and aspen would not be able to regenerate
in the current closed canopy conditions and would slowly die out of the stands. In the absence of
disturbance or fires, white fir and Douglas-fir would continue to increase and eventually dominate the
overstory. In the absence of fire, shade tolerant species such as white fir and (to a lesser extent) Douglas-
fir would continue to regenerate in very high numbers of many hundreds to thousands of trees per acre.
The increased density contributes to fire hazard and increases the likelihood of epidemic levels of insect
infestation and/or disease mortality. Also, because these species are shade tolerant, their lower limbs are
slow to die off and remain on the tree much longer than shade intolerant species which would create an
increased ladder fuel hazard. Mature and old forest conditions would continue development at a slow pace
and be at risk of increased rates of mortality (Ritchie et al. 2008, Davis et al. 2007).

Over 40 years, canopy cover would increase, BA would increase, and TPA would decrease. Closed crown
canopies would result in decreased sunlight to the forest floor, decreased understory productivity and
diversity, increased inter-tree competition, decreased tree health, growth and vigor, increased insect and
disease-related mortality (especially in older age classes), and decreased horizontal heterogeneity.
Regeneration would be comprised mostly of white fir and Douglas-fir. Early seral species aspen,
ponderosa pine and Gambel oak would continue to be shaded out by more shade tolerant white firs and
Douglas-firs. The number of medium and large-sized snags would increase overtime due to competition-
induced mortality.

Mexican Spotted Owl Habitat — Dry Lake Hills

This section contains an analysis of the entire MSO habitat in the DLH area, including ponderosa pine as
well as dry mixed conifer. All of the different treatments that occur within the four different MSO habitat
stratas (MSO PACs, nest cores, recovery habitat, and nest roost recovery habitat) were combined to show
the overall effects the treatments would have to MSO habitat.

Table 94, Table 95 and Table 96 display the value of the stands with in the MSO PACS and recovery
habitat outside of the MSO PACs along with post treatment data and stand conditions for all alternatives
projected out 20 and 40 years.

Under the No Action Alternative, forest conditions within the protected and restricted stands would
remain much as they are now. Currently in the pine-oak, large oaks are being over-topped by pine and
shaded out and as a result have small crown ratios and have limited acorn production. In the dry mixed
conifer, aspen are being shaded out by the more shade tolerant conifers. In 40 years, canopy cover would
increase, basal areas would increase, and trees per acres would decrease. Closed crown canopies would
result in decreased sunlight to the forest floor, decreased understory productivity and diversity, increased
inter-tree competition, decreased tree health, growth and vigor, increased insect and disease-related
mortality especially in older age classes, decreased understory productivity and diversity, and decreased
horizontal heterogeneity. Oaks and aspen would continue to decline with little opportunity to regenerate,
reducing the stand biodiversity and spatial heterogeneity.

Mexican Spotted Owl Habitat — Mormon Mountain

This section analyzes the entire MSO habitat in the MM area, and includes ponderosa pine as well as dry
and wet mixed conifer. All of the different treatments that occur within the four different MSO habitat
stratas (MSO PACs, nest cores, recovery habitat, and nest roost recovery habitat) were combined to show
the overall effects the treatments would have to MSO habitat.

Table 73 through
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Table 75 display the values of the stands within the MSO PACS and recovery habitat, along with post-
treatment data and stand conditions for all alternatives projected out 20 and 40 years.

Under the No Action Alternative, forest conditions within the protected and restricted stands would
remain much as they are now. Currently in the pine-oak, large oaks are being over-topped by pine and
shaded out, and as a result have small crown ratios and limited mast production. In the dry mixed conifer
and wet mixed conifer, the more shade-tolerant conifers are also shading out the aspen.

In 40 years, canopy cover would increase, BA would increase, and TPA would decrease. Closed crown
canopies would result in decreased sunlight to the forest floor, decreased understory productivity and
diversity, increased inter-tree competition, decreased tree health, growth and vigor, increased insect and
disease-related mortality especially in older age classes, and decreased horizontal heterogeneity. Oaks and
aspen would continue to decline with little opportunity to regenerate.

In the area proposed for MSO Nest Roost Recovery Habitat Mechanical thinning, under the No Action
alternative, in 20 years basal area would be 182 ft2 and the average number of trees greater than 18 inches
dbh would be 43 TPA. The percent BA from 12 to 18 inches dbh would be 21 percent for the No Action,
while the percent BA in trees greater than 18 inches dbh would be 68 percent. After 40 years, BA would
be 190ft* and the average number of trees greater than 18 inches dbh per acres would be 40. The percent
BA from 12 to 18 inches dbh would be 21 percent, while the percent BA in trees greater than 18 inches
dbh would be 68 percent.

In the area proposed for MSO Nest Roost Recovery Hand thinning, in 20 years BA would be 173ft* and
the approximate number of trees greater than 18 inches dbh per acre would be 8 for the No Action
Alternative. The percent BA from 12 to 18 inches dbh would be 29 percent while the percent BA in trees
greater than 18 inches dbh would be 12 percent. After 40 years, BA would be 200 ft* and the average
number of trees greater than 18” dbh per acre would be 19. In 40 years, BA would be 200ft” and the
average number of trees greater than 18 inches dbh per acre would be 19 for the No Action Alternative.

Grasslands

The No Action Alternative would indirectly affect grasslands within the project area. Over a minimum
period of 40 years, grasslands would continue to experience pine and mixed conifer encroachment. As
conifer density increases over time, grasslands would experience decreased productivity and diversity and
loss of functionality in terms of hydrology, biodiversity, horizontal heterogeneity, and wildlife habitat
diversity.

Aspen

Under the No Action Alternative, forest conditions within these stands would continue to decline and
would not be able to successfully regenerate. Table 88 displays existing conditions within the aspen cover
type in the DLH area. Over 40 years (assuming no other dramatic aspen die-off occurs), basal areas of
both aspen and conifer species would increase, and TPA would decrease. The basal area increase of the
conifer trees would be greater than aspen and would result in a greater rate of decline for aspen trees per
acre (Figure 56). Increased canopies of conifer species would compete with and shade out the shade-
intolerant aspen crowns. Closed crown canopies would result in decreased sunlight to the forest floor,
decreased understory productivity and diversity, increased inter-tree competition, decreased tree health,
growth and vigor, increased insect and disease-related mortality especially in older age classes, and
decreased horizontal heterogeneity (Zegler et al. 2012, Calder et al. 2011).
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Figure 56: Conifer encroaching an aspen stand in the DLH (2013)

Old Growth

Under the No Action Alternative, stands would continue to develop at a slower pace and may eventually
meet the criteria for old growth under the current Forest Plan unless destroyed via wildfire, insects or
disease. Current and increasing stand densities would continue to decrease the vigor and health of the
stands. Due to high density and ladder fuel, fire hazard would increase over time. Without treatment the
rate of mortality of existing yellow pines would increase both as a result of insects and disease as well as
a result of combined inter-tree competition and drought (Ritchie et al. 2008, Das et al. 2011). In the event
of a high severity wildfire, which is more likely under the current conditions than the treated conditions,
the old ponderosa pines are more prone to dying than younger ponderosa pines (Kolb 2007).

Forest Health

Under the No Action Alternative, there would be no direct effect on dwarf mistletoe infection because no
trees would be harvested. There would be no change in the level of dwarf mistletoe infection from
existing levels. However, the No Action Alternative would indirectly affect the level of dwarf mistletoe
infection over the long term. Under the No Action Alternative, dwarf mistletoe infection would continue
to spread to more trees throughout and adjacent to infected stands, expanding at a rate of 1-2 feet per year.
Increased dwarf mistletoe infection would result in reduced tree growth, reduced tree vigor, branch
deformations, and shortened life span of the infected host (Conklin 2000). Reduced tree vigor and altered
pitch flow associated with dwarf mistletoe infection would result in compromise of a tree’s defense
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mechanisms to combat bark beetle attack, thus increasing the risk of successful bark beetle attack and
mortality. Reduced tree growth and shortened life span would result in stagnation of VSS classes.
Additionally, the accumulation of resin and branch deformations associated with dwarf mistletoe
infection would result in increased fire hazard (Conklin, 2010, Hoffman et al. 2007).

Under the No Action Alternative, increasing stand densities would result in increased inter-tree
competition and decreased tree vigor. Natural defense mechanisms against insect attack, such as the
production of pitch, would be limited, resulting in increased susceptibility to successful bark beetle attack
and mortality. As stand densities continue to increase over time, trees become stressed, thus increasing
the probability of successful bark beetle attack within the project area and further increasing the risk of
bark beetle attack to all surrounding trees (McMillin 2008).

Cumulative Effects

Past Activities

According to the Coconino National Forest’s historic initial entry timber atlas, the areas within the project
north of Schultz Pass Road (FR420) were designated as part of a watershed protection area for the City of
Flagstaff in the early 1900s. That designation along with limited access and steep slopes in the Dry Lake
Hills and Mount Elden means that limited if any logging has occurred in the areas of mixed conifer forest.
In the MM area there was a logging railroad spur to the top of the mountain. Logging of the pine and
mixed conifer occurred on the less steep portions of the mountain. On the steeper slopes of the mountain
(above approximately 35 percent slope) it does not appear that logging occurred in the mixed conifer or
ponderosa pine.

Around the turn of the century and in the early 1900s, high-grade timber harvesting was conducted within
the project area mainly along the foot slopes and more easily accessible. Portions of the project area were
logged again during the 1940s, ‘70s and ‘80s. Additionally, pre-commercial thinning took place in the
‘60s and “70s.

From the late 1990s to the mid-2000s, there was a severe region-wide drought, with the year 2002 being
one of extreme heat and dryness. Monitoring showed an increase of tree mortality in ponderosa pine and
mixed conifer forests. The results showed that the proportion of trees dying was greatest in large trees,
particularly in mixed conifer. The level of mortality was greatest in the aspen and white fir species. In
mixed-conifer forests, mortality in the largest size class (greater than 28 inches dbh) exceeded 22 percent
from 2002 to 2007. (Gainey & Vojta 2011)

Fire has been excluded and/or suppressed from the project area for over 110 years. From the 1970s to
present, wildfires have occurred on approximately 500 acres within the DLH area and on only three acres
in the MM area in the last 20 years. Reforestation efforts in the early 1980s occurred after the Radio Fire
(1977) on top of Mt. Elden but largely failed and as a result, the area is still in a grass/forb development
stage.

Cumulative Effects — Alternative 1: No Action:

The cumulative effects of No Action are show in Table 71 through Table 84Table 72. The tables show a
trend of reduced spatial heterogeneity, mortality of larger trees (especially aspen) and loss of high-
elevation grasslands that would perpetuate. Canopy cover would remain high and or increase, thus
further reducing understory biodiversity and production. Inter and intra species competition for limited
space, water, and sunlight would continue and increase. Aspen would continue to decline from
competition and shade induced mortality. Increasing density would make existing pine trees more
susceptible to bark beetle attacks with mortality occurring at a higher rate. Mixed conifer stands would
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continue to retain high density and the more shade tolerant species which are less fire resilient will
continue to encroach upon and shade out the fire adapted and less shade tolerant ponderosa pine within
those stands.  Existing high fire hazards would continue and increase the potential for an unnatural stand
replacing fire to occur. Conifer encroachment would continue in the meadows and grasslands. Increasing
density and canopy cover would also decrease understory species diversity of grass, forbs, and shrubs.

Climate change would continue to interact with the effects of fire suppression and increased tree densities
to cumulatively increase the likelihood and severity of wildfires (Westerling et al. 2006). Those areas not
affected by wildfire are likely to be more susceptible to bark beetle infestation resulting from the
cumulative impact of a century of fire suppression and changing climatic conditions. Large tree
recruitment would become more limiting over time as climate change imposes chronic drought and more
widespread tree mortality (Diggins et al. 2010, Seager et al. 2010, Van Mantgem et al. 2009, Williams et
al. 2012)

Currently, there are two ongoing projects located adjacent and or inside the project area. The purpose of
the Eastside and Jack Smith Schultz projects is to reduce hazardous fuel accumulation, while improving
forest health and promoting the development of VSS distributions recommended by management
recommendations for the northern goshawk. One other project adjacent to the DLH project area has
recently been completed. The Fort Valley project was a large scale restoration treatment to reduce
hazardous fuel accumulation, while improving forest health. One other project currently underway is the
4-FRI. 4-FRI is a very large landscape project that would treat the majority of the operable ponderosa
pine forest across the entire district over the course of approximately 20 years. The treatments proposed
for the 4-FRI project will likely be somewhat similar but more open compared to the proposed FWPP
treatments and aforementioned projects. Cumulatively, these projects would have an effect of increasing
forest health and resiliency at the watershed-level.

The recently-signed decision on the Coconino Travel Management Rule (September 2011) closes a
number of roads within the DLH and MM project areas. We can expect the restricted travel will reduce
the amount of snags and down wood removed for fuelwood harvest. (Wisdom, 2008). This would
partially counteract the effects of the proposed action that include a reduction in downed woody material
over the next decade as the thinning and prescribed fire treatments would be implemented.

Alternative 2 and 3
Direct & Indirect Effects

Effects common to all proposed actions

All of the treatments described below would have a prescribed broadcast burn applied after vegetation
treatments are completed. Burning of dead and down fuels would release nutrients and create small
patches of mineral soil, which would facilitate future regeneration. According to the fire and fuels effects
results in the FVS modeling, after vegetation treatment, prescribed burns would cause approximately 3
percent reduction in stand density of max SDI. The mortality caused by prescribed fire is random and
unpredictable in terms of identifying which trees would be killed by the burn. However overall mortality
is greatly reduced compared to a prescribed burn applied to the No Action Alternative.

Treatments that would be the same under all three action alternatives and thus where effects would be the
same are noted. Otherwise, effects discussed in this section pertain to only Alternatives 2 and 3.
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Ponderosa Pine — Dry Lake Hills (Northern Goshawk)

This section includes ponderosa pine in northern goshawk habitat and in MSO areas. All three levels of
analysis show that the goshawk habitat area is dominated by VSS 3 and 4 structural stages. VSS 1, 2, and
5 are lacking. At the point level LOPFA and PFA appear to have adequate representation of VSS 6,
however at the stand level, LOPFA areas are lacking in VSS 6 while PFAs are over represented in VVSS 6.
Then at the large scale, it show that VSS 1, 2, 5, and 6 are lacking across the ponderosa pine vegetation.
There is a need to create openings to introduce new VSS 1 and 2 areas. There is also a need to thin the
VSS 3 and 4 stands to promote the growth of larger trees and to reduce large tree mortality (Ritchie et al.
2008).

The treatments proposed under Alternatives 2 and 3 would create openings to begin the process of
creating an uneven-aged stand structure with vertical diversity (except in the nest stands) by reducing the
amount of VSS 3 and 4 and increasing the amount of VSS 1 and 2. The remaining areas outside of the
regeneration openings would be thinned into groups creating horizontal diversity. Thinning would also
have the effect of promoting the growth of large trees, reducing the potential large tree mortality caused
by inter-tree competition, and increasing the development of VSS 5 and 6 size classes in the near future
(Ritchie et al. 2008, Davis et al. 2007). The proposed initial entry burn would happen approximately two
years after vegetation treatment. The post treatment conditions listed in Table 70are immediately after
vegetation treatment and before the initial prescribed burn.

Current habitat variables such as basal area, canopy cover, and trees per acre, SDI, and snags are similar
between LOPFA and PFA treatment areas, with the nest areas having a slightly higher BA, CC, and SDlI,
but fewer TPA and large snags. Canopy cover is measured across the stand and includes openings within
the stand, CC values range from 69 to 72 percent. Basal area ranges from 132 to 146 ftz and TPA (trees
per acre) range from 256 to 391 trees. The percent of max SDI is at the high end of High density and low
end of Extreme density.

Table 67 includes post-treatment conditions at the stand level for the LOPFA, PFA, and nest areas, and
shows some changes in VSS classes from Alternatives 2 and 3. For example, within the LOPFA areas, the
percent of VSS 5 increases from 8 percent before treatment to 22 percent after treatment, while the
percent of VSS 3 decreases from 32 percent to 1 percent. This is the result of thinning stands that are
dominated by VSS 3 or VSS 4 sized trees (5-18 inches dbh), but which also have a fair amount of VSS5
size trees (18 — 24 inches dbh). In these stands, many VSS 3 and 4 trees are being removed while almost
no VSS 5 trees are removed. As a result, the percent of basal area from VVSS 3 trees no longer domi